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STUDIES ON BLOOD AMMONIA IN NORMAL AND SHOCK STATES 
RussELL M. Netson, M.D.,* anp Davip SELIGSoN, M.D.,** WasHineton, D. C. 


(From the Division of Surgery and the Department of Hepatic and Metabolic Diseases of the 
Army Medical Service Graduate School, Walter Reed Army Medical Center) 


HE quest for knowledge pertaining to the mechanisms involved in the 

pathophysiology of hemorrhagic shock has contributed much to the basic 
understanding and more rational management of this syndrome. The metabolic 
aspects of the abnormal physiology of shock have been studied by many in- 
vestigators and reviewed recently by Engel.* 

Specific attention to the metabolic fate of ammonia has been made possible 
by the development of a new method for measuring ammonia in blood.? In the 
present study, measurements have been made of the concentration of ammonia 
in the peripheral circulation and also in blood coming from several organs in 
normal dogs and in those subjected to a period of hemorrhagic shock. 


METHODS 


A. Animal Preparation.—Fifteen mongrel dogs, weighing approximately 10 
kilograms and not selected for sex, were used after a holding period of thirty 
days for standardization of diet, deworming, and immunization against canine 
distemper. Eight dogs served as controls and seven dogs comprised the shock 
series. A concurrent control dog was used at the time of each shock experiment. 
The animals were lightly anesthetized with ether sufficient to permit surgical 
exposure of the femoral vessels. Heparin (6 mg. per kilogram) was given 
intravenously. After the artery was cannulated in the dog to be bled and 
ligated in the control dog, the animals were allowed to regain consciousness. All 
surgical procedures were conducted employing aseptic techniques. Blood for 
culture was drawn at the beginning and at the end of each experiment in both 
the control and shock dogs. The state of hypotension was produced by bleeding 
into a sterile reservoir until the blood pressure reached 40 mm. Hg (measured 


Received for publication, March 7, 1953. 

*Present address: Department of Surgery, Massachusetts General Hospital, Harvard 
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by arterial cannula and Hg manometer) and was maintained at this level for a 
period of 6 hours unless the dog died sooner. Details of this method have been 
reported elsewhere.* All initial blood samples for ammonia analyses were taken 
from the right femoral artery. In the shock dogs, subsequent samples were taken 
at ninety-minute intervals from the opposite femoral artery, while in the 
ambulatory controls the jugular vein was used. Later data substantiated that 
levels were comparable in femoral artery and jugular vein. At the end of the 
period of hypotension, coincident with the time of death but just prior to cardiae 
arrest, thoracoabdominal incisions were made in 4 dogs in order to obtain shock 
blood samples from various vessels. 

Of the 8 control dogs, 5 were sampled from the jugular vein at 1.5 hour 
intervals, and then laparotomies were performed under ether anesthesia to 
obtain blood from the inferior vena cava, renal, portal, and hepatic veins. In 
4 of these dogs thoracotomies were also performed in order to sample blood 
from the pulmonary artery and vein. Two control dogs were subjected only to 
the operative sampling from various vessels, and blood from one control animal 
was withdrawn 4.5 hours after the initial sample only. All control dogs sur- 
vived. 

B. Ammonia Analysis—The method of Seligson and Hirahara? was em- 
ployed. Ammonia was liberated from a sample of whole blood in a diffusion 
vessel by contact with an alkaline-buffered potassium carbonate-potassium bi- 
carbonate mixture. The ammonia was collected by diffusion‘ and measured 
colorimetrically. All samples were analyzed in duplicate. Error of these 
determinations is +5 per cent. Values are reported as micrograms per milliliter 
of whole blood. This method is believed to eliminate chemical artefacts and 
measure true blood ammonia. 

C. Blood Culture.—Ten milliliters of blood were added to a stoppered vial 
containing 50 ml. of sterile trypticase-soy broth. Routine bacteriologic tech- 
niques as described elsewhere® were employed for the isolation and identification 
of bacteria. 
RESULTS 
The mean maximum blood withdrawn to produce hypotension was 52 ml. 
per kilogram. This figure is similar to that reported by other workers in 
producing this type of shock.*® 

The ammonia contents of blood samples obtained from the control dogs at 
1.5 hour intervals are shown in Table I. 

















TABLE I. BLOOD AMMONIA CONCENTRATION (uG./ML.) OF BLOOD FROM JUGULAR VEIN* OF 
CONTROL Dogs 








= | 














: DOG NO. — | | 
HOUR | 2 3. 6|)0CUwACOdTCtCi‘“K SCSYTStiCiS ss MAN | MEDIAN 
a 0.95 1.20 1.40 1.06 1.14 1.34 1.18 EA yg 
1.5 1.49 1.08 — 0.85 0.94 1.06 1.08 1.06 
3 1.12 1.12 — 1.06 1.16 1.06 1.10 1,12 
4.5 1.34 1.08 1.19 0.88 1.14 1.23 1,14 1.11 
_— —- 1.10 1.38 1.20 1.23 1.20 


6 — 








*Initial samples from femoral artery. 
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The results from the 1.5 hour interval samples from the dogs in shock are 
recorded in Table II. The mean concentration of ammonia in the blood in the 
bleeding reservoir at 6 hours was 1.5 pg per milliliter. 

Fig. 1 is a graphic representation of the median values* for the two groups. 


TABLE II. BLoop AMMONIA CONCENTRATION (u4G./ML.) OF BLOOD FROM FEMORAL ARTERY OF 
SHock Docs 








DOG NO. ) | 
HOUR 9 | 10 12 | 12 14 15 | MEAN | MEDIAN 
0 0.70 1.15 1.22 0.90 0.94 0.89 1.01 0.94 
1.5 2.29 2.02 1.47 1.11 1.32 2.27 1.75 1.75 
3 2.39 2.00 1.65 2.28 1.62 1.78 1.95 1.89 
4.5 2.20 2.16 2.6 2.59 — 1.80 2.16 2.27 2.18 
6 1.92 3.53 4.06 — 1.88 2.37 2.75 2.37 











The analyses of blood samples from various blood vessels are tabulated in 
Table III. 

The results of the blood cultures before and after the test period are 
recorded in Table IV. 

DISCUSSION 

It is known that bacteremia can cause great variation in metabolic data in 
this type of experiment.’ For this reason strict aseptic technique was employed 
in order to minimize the uncontrolled variables. In this study, the majority of 
the blood cultures were sterile. 

Studies on blood ammonia of rats in hemorrhagic shock have been reported 
by Wilheimi and associates* and in burn shock by Harkins and Long.’ In each 
of these investigations a rise in ammonia was noted, with the Conway’ method 
of assay being used. 

The data in Table II show a consistent rise of peripheral blood ammonia 
during sustained periods of hypotension. The blood ammonia concentration 
from various portals was measured in order to localize the sources of supply 
and removal of ammonia in the normal animal and to detect some of the changes 
in ammonia metabolism in the dog in hemorrhagic shock. 

Blood in the renal and the portal veins is characterized by elevated con- 
centrations of ammonia. The hepatic vein concentration of ammonia is lower 
than that of the portal vein, reflecting the ability of the liver to remove ammonia. 
This probably is accomplished, at least in part, by the synthesis of urea." 
Whether the contribution of ammonia from the intestine into the portal vein 
comes from bacterial action on intestinal contents or intestinal wall metabolic 
activity is not known. It is known that ammonia is produced in the kidney by 
the hydrolysis of glutamine and by the oxidation of amino acids. 

In animals in hemorrhagie shock, blood from all vessels tested contained 
an increased concentration of ammonia. Fig. 2 represents the metabolic profile 
of ammonia in shock as compared to the normal state. It may be seen that 
the principal sources are the intestine and the kidney, as determined by increase 

*The median values were similar to the mean figures in most instances, and were used 


for graphing, rather than the mean, to avoid undue importance given to occasional extreme 
values. 
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TABLE IV. BuLoop CULTURES 














CONTROL DOGS PAIR | SHOCK DOGS 
INITIAL | TERMINAL NO. INITIAL | TERMINAL 
Sterile Sterile 1 Sterile Sterile 
Sterile Sterile 2 Sterile Micrococcus 
pyogenes var. 
albus (No. 14) 
Sterile Sterile Micrococcus Sterile (No. 13) 
pyogenes var. 
albus 
Paracolobactrum Paracolobactrum Paracolobactrum Paracolobactrum 
aerogenoides aerogenoides aerogenoides aerogenoides 
(No. 6) (No. 12) 
Sterile Sterile Sterile Sterile 
Sterile Sterile Sterile Sterile 
Sterile Sterile Sterile Sterile 








in concentration of ammonia in the portal vein, and in the inferior vena cava 
above the renal veins as compared with the level in the inferior vena cava below 
the renal veins. 

Although in shock, the liver reduced the concentration from the portal to 
the hepatic vein markedly, the concentration in the hepatic vein was still 
elevated. Whether this lack of ability to reduce completely the increased con- 
centration of ammonia presented to the liver came about as a result of hepatic 
parenchymal dysfunction or circulatory dysfunction cannot be concluded from 
these data. In control dog No. 7, where the portal vein concentration was 11.9 
ug. per milliliter, the liver was able to clear effectively this increased challenge, 
as evidenced by a hepatic vein concentration of 1.04 ng. per milliliter. 


In the state of hypoxia produced by oligemiec shock, it is believed that the 
hepatic parenchyma is unable adequately to oxidize metabolites and to build up 
high-energy phosphate bonds. Since utilization of ammonia for urea synthesis 
requires the latter,’? it may be that this represents one of the mechanisms by 
which the hypoxia of shock jeopardizes the ammonia-clearing ability of normal 
liver. 

The arterial blood ammonia in shock rises, therefore, apparently because 
of increased concentrations in the portal and renal veins and because the 
liver is unable to reduce the concentration in the hepatie vein to levels similar 
to those of the artery. Under these circumstances, the arterial ammonia con- 
centration continues to rise as the dog goes deeper into shock. 

It is of interest to note that the median level of ammonia in blood coming 
from the lung was lower than that of blood going to the lung in the state of 
shock. In this small series, however, this finding may not be significant inasmuch 
as one animal did not follow this pattern. 

What does the finding of increased blood level of ammonia mean? Is it 
an abetting factor in shock, or is it merely another of the changes resulting 
from the process of physiologic deterioration toward death? For many years, 
it has been known that the rapid infusion of ammonium salts into human beings 
could produce deleterious consequences.** In some unpublished experiments, 
we found that an intravenous infusion of ammonium chloride at a rate of 3.3 
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Fig. 1.—Median values are plotted for arterial blood ammonia concentrations for control 
dogs and dogs in shock. Note the sustained rise associated with shock. 
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Fig. 2.—The median values of blood ammonia-nitrogen concentration (yg./ml.) from 
various portal from control and shock dogs are portrayed. The bar to the left of each pair 
represents the control value, and the bar to the right represents the shock group. Note that 
in the controls, the intestine and the kidney are the principal sources of ammonia, and the 
liver removes ammonia. In the shock group, the concentrations of ammonia in the portal 
vein and in the inferior vena cava above the renal veins are higher than in the control group. 
While the liver has reduced the hepatic vein concentration markedly, the level is significantly 
higher than that in the arterial tree, 
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meq. per minute (46 mg. NH;-N per minute) for 12 minutes caused immediate 
death in a dog weighing 10 kilograms and resulted in a blood pH of 6.95, and 
a peripheral blood ammonia concentration over 20 pg. per milliliter. A second 
dog weighing 10 kilograms was given a slower infusion of 80 meq. of the same 
material, and vomiting and retching were noted when the peripheral blood 
concentration of ammonia was 11.3 yg. per milliliter. The arterial pH was 
depressed to 6.69 at which time the dog exhibited tonoclonie seizures with a 
blood ammonia concentration over 20 pg. per milliliter. The infusion was 
discontinued and the dog recovered. The acidosis per se, produced in the first 
dog, apparently was not causative of death as the even lower pH in the second 
dog did not prevent survival. On occasion, ambulatory human beings have been 
found with peripheral blood ammonia levels of 4 to 5 wg. per milliliter.1* Higher 
values are in the literature, but some of these are by methods which may have 
ineluded artefacts. That ammonia in adequate concentration can be a toxic 
substance cannot be denied. In the light of the above-mentioned experiences, 
however, it is doubtful that one could consider the degree of elevation observed 
as a consequence of shock as being any more than an aggravating factor in 
potentiating the pathophysiology of shock. 


SUMMARY 


1. The concentration of ammonia is increased in the peripheral circulating 
blood of dogs in shock as compared with control dogs not in shock. 

2. In the normal animal, the intestine and kidney contribute ammonia to 
the circulating blood, while the liver removes it. 

3. In shock, the concentrations of ammonia in the blood returning from the 
intestine and from the kidney are inereased. The liver does not adequately 
reduce the hepatic vein blood to a normal eonecentration. 

4. The possible meaning and interpretation of these observations is dis- 
cussed. 

ADDENDUM 

At the suggestion of Col. W. S. Stone, a cation exchange resin, sodium polystyrene 
sulfonate (20 Gm. per day) and neomycin (3 Gm. per day) were administered orally to a 
ten-kilogram dog which was then subjected to the standard hemorrhagic shock procedure. In 
contrast to nontreated dogs, the highest arterial blood ammonia (at 6 hours) was 1.5 wg. per 
milliliter and the portal vein ammonia concentration was 3.1 ug. per milliliter. This represents 


a significant reduction in portal vein ammonia concentration in shock. Other experiments 
have shown that neomycin alone does not result in this change. 


Acknowledgment: The authors are indebted to Pfc. Katsuji_ Hirahara, Dr. Derwin 
Ashcraft, Mrs. Jane S. Poole, and Mr. Howard E. Noyes for their valuable aid in this study. 
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THE INTRADUCTAL SECRETORY PRESSURE OF THE PANCREAS 
IN UNANESTHETIZED DOGS 


JoHN H. Wutsin, M.D., anp VinTON E. Siter, M.D., Cincinnati, OHIO 


(From the Department of Surgery, College of Medicine, University of Cincinnati, and the 
Cincinnati General Hospital) 


HE normal mechanism of secretory pressure development within the pan- 

creatic ducts is not well known. Of the few reports dealing with pressure in 
the pancreatic ducts, all but one have been based on measurements performed 
on anesthetized animals. The report presented here is concerned with the 
details of creating and managing an external pancreatic fistula in dogs and 
with observations on pancreatic secretory pressure obtained in unanesthetized 
dogs. 

PANCREATIC SECRETORY PRESSURE 


The first exact measurement of pancreatic intraductal pressure, reported 
from Heidenhain’s laboratory in 1876,1 found maximum values of 219 to 225 
mm.* of secretion in anesthetized rabbits. Herring and Simpson in 1909? 
determined the intraductal pancreatic pressure in a series of anesthetized dogs, 
eats, and monkeys by cannulating the pancreatic duct at the duodenum. After 
the pancreas had been stimulated by an injection of duodenal extract containing 


secretin, Herring and Simpson observed a rise of secretory pressure in a vertical 
manometer over a period of several hours. The average maximum pressure in 
dogs and cats amounted to about 300 mm. of secretion (in monkeys the figure 
was slightly less). When no extract was injected, little or no pancreatic juice 
was secreted. 

In 1923, Mann and Giordano,’ while investigating the role of bile in acute 
pancreatitis, obtained by a procedure comparable to that of Herring and 
Simpson maximum pancreatic secretory pressures of 260 to 350 mm. of secretion 
in anesthetized dogs. 

Harms in 1927‘ attempted to measure pancreatic secretory pressure under 
relatively normal conditions and over an extended period of time in the same 
animal. He created in dogs a Pavlov type of external pancreatic fistula (trans- 
plantation of the duodenal end of the main pancreatic duct onto the skin of the 
abdominal wall), and fashioned at the same time an external biliary fistula. 
Following complete healing, he attached manometers directly to the two fistulas 
in order to compare each day simultaneous pressures in both pancreatic and 
common bile ducts. Occasionally, pancreatic pressures rose as high as 460 mm. 
but usually averaged a maximum of 350 mm. In all instances, the pancreatic 
pressure exceeded the biliary pressure, except for a slight predominance of 
biliary pressure during periods of fasting. 


Received for publication, Aug. 14, 1952. 
*Pressures in this discussion are expressed in terms of pancreatic secretion and are 
determined with a water manometer by direct measurement. 
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Dragstedt, Haymond, and Ellis in 1934° noted pancreatic secretory pres- 
sures as high as 500 mm., but these measurements were made from an isolated 
pouch of duodenum attached to the pancreas. 


PANCREATIC FISTULA 


In the course of these experiments, it became more and more obvious that 
in order to study pancreatic secretion under relatively normal conditions, the 
investigator must develop a satisfactory and comparatively permanent source of 
pancreatic juice in an unanesthetized, healthy animal. Pavlov® first emphasized 
the extreme sensitivity of the pancreas to such inhibitory stimuli as anesthesia, 
operative manipulation, emotional upset, and agents producing vasoconstriction 
within the gland. He attempted to avoid these influences by creating an 
external pancreatic fistula in dogs. His method, originally described in 1879 
and still widely used, consists of excising a circular portion of duodenal mucosa 
containing the orifice of the main pancreatic duct, and transplanting the mucosa 
and duct onto the surface of the abdomen without disturbing the pancreas. 
After complete healing pancreatic secretion is available for study at all times. 

A variety of techniques for the creation of an external pancreatic fistula 
has been described since Pavlov’s procedure. Frouin in 1913’ merely transected 
the duodenal end of the pancreatic duct without opening the intestine and 
placed the open end of the duct in a small stab wound to one side of the main 
incision. 

Elman and McCaughan® cannulated the pancreatic duct and then conducted 
the secretion to the exterior by a long intra-abdominal catheter, one end of which 
projected from the abdomen. MeCaughan has reviewed the various procedures 
in detail.® 

The more recent developments in the technique of creating a pancreatic 
fistula® 1° have been designed to exclude pancreatic secretion from the gastro- 
intestinal tract by isolating and draining the particular segment of duodenum 
to which the pancreas is attached. This type of fistula is not suitable for measur- 
ing secretory pressures. 

The creation of an external pancreatic fistula, no matter what type, invites 
many complications, such as ascending infection, scarring of the tissues about 
the fistula, and retraction of the delicate duct from the traction of intra-ab- 
dominal viscera. Even when the investigator succeeds in creating a functioning, 
well-healed fistula, the animal is then beset with grave physiologic difficulties 
which arise from the continuous loss of pancreatic secretion. This loss depletes 
the animal of electrolytes, fluids, and digestive ferments and almost always 
excoriates the abdominal wall. Pavlov and subsequent authorities have sug- 
gested various measures to offset these physiologic losses. Bread and milk 
comprised the traditional diet, but a regular intake of any high caloric, low 
fat diet appears to be effective.1 | Gamble and McIver’ stressed the importance 
of maintaining proper fluid and electrolyte balance, even by the administration 
of parenteral saline solutions. Replacement of pancreatic ferments can be 
accomplished by feeding pancreatic extracts. Scott** has reviewed his experi- 
ence in preparing and earing for pancreatic fistulas in over 250 dogs. 
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METHODS 


We attempted to measure intraductal secretory pressures in the pancreas 
of alert, unanesthetized dogs after creating an external pancreatic fistula. 

Healthy fasting mongrel dogs were anesthetized with an intravenous dose 
of Nembutal. The abdomen was opened through a high rectus incision, curved 
to the right. After the main pancreatic duct had been ligated as close to the 
duodenum as possible, the ventral branches of the pancreaticoduodenal arteries 
in the neighborhood of the duct were carefully transected to provide mobility to 
the adjoining pancreas. The duct was severed close to the duodenum and 
brought forward into the incision. The small minor pancreatic duct, leading 
into the ampulla of Vater from the dorsal surface of the pancreas, was divided 
between ligatures. A continuous suture united the peritoneum and posterior 
fascial sheath about the exteriorized pancreatic duct. This suture included 
several bites into the duodenal submucosa in order to anchor the adjacent 
pancreas to the anterior abdominal wall. Finally, the terminal lips of the duct 
were exteriorized through a small stab wound to one side of the curved skin 
incision and were fixed to the skin with one or two fine silk sutures. This 
method is similar to that described by Frouin.’ 

The animals were placed in cages bedded down with sawdust and were not 
given food or water for two days in order to keep pancreatic activity at a mini- 
mum. Thereafter, progressive amounts of water, milk, and solid food were 
added. Upon recovery from the operation the animals were fed milk, ordinary 
kennel ration, and lean horse meat. During the period of restricted oral intake, 
and later during intervals of profuse drainage from the fistula, parenteral saline 
was administered in order to maintain hydration and electrolytic balance. Small 
amounts of sodium bicarbonate were added to the drinking water. Pancreatic 
extract and multivitamin tablets were given daily. The enforced intake of a 
liberal diet low in fat and the administration of parenteral saline at frequent 
intervals were helpful in offsetting the physiologic handicaps of a pancreatic 
fistula. When the animals were properly hydrated and in normal electrolytic 
balance, appetite was enhanced and the resistance of the skin to excoriation was 
improved. The most effective agent for topical application to the excoriated 
skin consisted of a concentrated solution of dried human plasma. 

If the tissues healed satisfactorily following the operation, pressure readings 
were started after the first postoperative week. Frequently, infection or fibrosis 
prevented the formation of a useful fistula. In several instances because of 
bacterial contamination the animal succumbed to acute pancreatitis and peri- 
tonitis shortly after the operation. Whereas sanguineous or purulent secretion 
from the fistula indicated inflammation and presaged cessation of flow, clear 
mucoid secretion in varying quantities was characteristic of a successful prepa- 
ration. After a period of satisfactory function the fistula eventually ceased 
draining because of serious dehydration and malnutrition or because of stenosis 
of the duct. The animals were then sacrificed for post-mortem study. 

The intraductal pancreatic pressure was determined by inserting a properly 
fitting glass cannula into the orifice of the fistula and allowing the secretion to 
mount in a vertical glass manometer. The height of secretion in millimeters was 
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noted in relation to the time of observation in minutes. A large supply of differ. 
ently shaped cannulae was needed to adjust for possible changes in the size of 
the fistulous outlet resulting from prolonged use of a cannula. Various devices 
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were tried in an attempt to achieve a stable, water-tight connection between the 
fistula and the manometer, but the only satisfactory procedure consisted of 
manual support of the cannula in a secure, nonobstructing position. Uninter- 
rupted attention and adjustment were required to accommodate the unpredict- 
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able movements of the dog’s abdominal wall. A small calibrated reservoir, 
connected by fine tubing to the base of the manometer and adjustable in height 
(Fig. 1), was used to receive or add secretion from the manometer, in order to 
control the level of hydrostatic pressure. With this device it was also possible 
to collect known volumes of secretion at constant levels of pressure, thus relating 
a third variable, namely, volume, to two controlled factors, pressure and time. 
In the majority of determinations performed in these experiments only two 
factors were considered, a variable pressure in relation to a controlled time. 
Chosen for docility prior to operation, the animals were trained during the 
first postoperative week to lie on their sides on a flat table. This position placed 
the pancreas and the fistula in a horizontal plane. Front and hind legs were 
loosely secured in extension and the head was left free. Measurements of pres- 
sure were usually started at least eighteen hours after the last feeding. In 
several instances various substances were administered after a period of basal 
measurement in an attempt to evaluate resulting changes in pancreatic pressure. 
Every effort was made to keep the external circumstances of the environ- 
ment constant so as to reduce as far as possible abnormal nervous and emotional 
stimuli. The same table and surroundings were used for each measurement ; 
the same observer, using the same technique, made all recordings, and if the 
animal was unduly excited no measurements were taken until he became quiet. 


RESULTS 


In three of more than a dozen dogs operated upon the external pancreatic 
fistula drained clear secretion over a period of time sufficient to permit repeated 
determinations of pressure on a total of forty-four different days. In one 
animal the fistula functioned satisfactorily until the forty-seventh postoperative 
day. 

After the beginning of a measurement the intraductal pancreatic pressure 
rose slowly as a rule during the first ten to fifteen minutes. The pressure climbed 
steeply during the following twenty to thirty minutes until it reached a maxi- 
mum where, after a slight fall, it remained on a plateau for the duration of 
the reading. Illustrative examples of the characteristically S-shaped pressure 
curve can be seen in Figs. 2 and 3. Although external conditions were kept as 
uniform as possible, the daily maximum secretory pressure could be predicted 
only in the most general terms. This was true because on some days very 
slight secretion at low pressures was noted without apparent explanation. De- 
spite this daily variability the maximum secretory pressure tended to increase 
in proportion to the number of days that the fistula functioned. Pressures over 
500 mm. were recorded on fifteen different days, all pressures being observed 
subsequent to the first three weeks. On the thirty-eighth postoperative day 
Dog 498 developed, under normal conditions, a secretory pressure of 825 mm. 
Maximum pressures of a comparable magnitude were observed on previous and 
succeeding days (Fig. 4). On these occasions, the animal was perfectly relaxed 
and showed no signs of discomfort. 
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TYPICAL SECRETORY PRESSURE CURVES FROM 
PANCREATIC FISTULA. 
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Fig. 3.—Typical secretory pressure curves on unanesthetized dogs (Dogs 498 and 475) showing 
A, a slow rate of secretion, and B, a more rapid rate of secretion. 





MAXIMUM DAILY SECRETORY PRESSURES- poes 467, 475, 498. 








LEGEND 
@—e®@ DOG 467 
O---¢9 DOG 475 
X—X DOG 498 











x 


\ne 


(H20) 


PRESSURE 


OF 








x 


6 8 10 i2 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 
DAYS POST-OPERATIVE 




















Fig. 4.—Maximum daily secretory pressures based on time, following formation of a pancreatic 
fistula (Dogs 467, 475, and 498). 
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Because of the inherent variability of the behavior of intraductal secretory 
pressures at basal conditions, an extensive investigation of the effect of food 
and other substances was not considered justified. In general, both lean meat 
and milk increased the secretory pressure over the maximum fasting level for 
the same day, but the increase was not striking. Atropine, administered in 
subeutaneous doses of 0.0008 Gm., did not seem to reduce secretory pressure. 
A well-hydrated dog, in proper electrolytic balance, secreted more profusely 
than a dog dehydrated from loss of base. 
RATE OF SECRETION 
This investigation was not designed to determine basal secretory rates of 
the pancreas, since these have been amply measured and discussed elsewhere." 
The nature of the pressure manometer used in this work demanded an increase 
in volume for each increment in pressure. Since the pressure levels represented 
known volumes in the manometer, the slope of the pressure-time curve also be- 
came a rough expression of the rate of secretion. In the measurements carried 
out, the slope of the pressure curve bore no relation to the maximum level at- 
tained. Some curves of identical slope leveled off at low pressures while others 
continued to mount, and a steep slope or high rate of secretion did not necessarily 
indicate a high maximum pressure. On the thirty-eighth postoperative day 
Dog 498, while secreting rapidly, developed a maximum pressure of 825 mm. 
of secretion within fifteen minutes; however, on the next day, although the 
maximum secretory pressure reached a comparable level (765 mm.), the pancreas 
was secreting slowly. Sixty-two minutes passed before the maximum level was 
achieved. In general, the degree of hydrostatic pressure exerted surprisingly 
little influence on the rate of secretion. 


EXTRINSIC FORCES 


Changes in the intra-abdominal tension of the dog, caused by respiratory 
movements and struggling, were reflected in corresponding alterations in pan- 
ereatic intraductal pressure. During inspiration and expiration, the secretory 
pressure rose and returned to a consistent base line between times at moments 
of no respiratory motion. This respiratory variation ranged from 1 to 20 mm., 
remaining fairly constant on any one day. During the first three postoperative 
weeks the variation was high; toward the end of the period of secretion it be- 
‘ame small. This suggested that fibrosis within the pancreas rendered it a less 
sensitive transmitter of intra-abdominal tension. A sudden struggle by the 
dog caused a variable elevation of intraductal pressure which returned to a 
normal level when the animal relaxed. Although these extrinsic forces did 
produce minor, well-defined effects on secretory pressure, they did not influence 
the over-all development of the standard secretory pressure curve. Because low 
secretory pressures, 1 to 10 mm., were often recorded in fully relaxed animals, 
it was assumed that the secretory pressure was not significantly influenced by a 
basal intra-abdominal tension. This tension was considered in these experiments 
to be constant and to equal barometric pressure. Recently, it has been shown 



























Solan ” INTRADUCTAL SECRETORY PRESSURE OF PANCREAS 17 
umber 


that the intraperitoneal pressure of recumbent human beings at rest approxi- 
mates 80 mm. of water.*® 

Necropsy studies of the three dogs observed revealed no evidence of acute 
pancreatitis. In two dogs death oceurred during the fourth week from inanition 
and dehydration, and no organic abnormality within the abdomen was seen at 
necropsy. The third animal, sacrificed on the fifty-third postoperative day, 
showed stenosis of the fistula at the posterior fascial sheath of the abdominal 
wall, as well as atrophy and fibrosis of the pancreas, and dilatation of the duct 
system. There was no evidence of fat necrosis or pancreatic pseudocysts. Mi- 
eroscopically, there was moderate interstitial fibrosis with chronic inflammation. 
However, the intact parenchyma contained numerous secretory acinar cells, 
suggesting a continuation of secretory function within the gland. 


DISCUSSION 


The level of pancreatic secretory pressure, as obtained in the manometer, 
can be considered the resultant of two different forces, as Herring and Simpson 
have emphasized.? The acinar cells of the parenchyma and the mucinous cells 
of the duct system secrete against pressures, ranging up to maximum levels still 
undetermined. In the presence of an obstruction of the pancreatic duct sys- 
tem, such as is imposed during the measurement of intraductal pressure, it may 
be assumed until further evidence is forthcoming that secretion is being con- 
stantly resorbed at varying rates through the duct epithelium into blood and 
lymphatic channels. When more liquid is secreted than resorbed, the secretory 
pressure rises; and when the rate of both processes is equal, secretory pressure 
remains constant. Finally, a fall in pressure indicates greater resorption than 
secretion. A knowledge of the external secretory pressure gives no definite in- 
formation concerning either the true secretory pressure at the cell membrane, or 
the rate at which secretion is being resorbed by other cells within the gland. 

The concept of a balance between secretion and resorption may explain a 
number of phenomena observed in these experiments. Before the cannula is 
inserted into the fistula, the pancreas secretes at low physiologic pressures, and 
resorption is at a minimum, possibly nonexistent. After the fistula has been 
cannulated (obstructed), the duct system fills and distends until the pressure 
is sufficient to cause a rise in the manometer. A period of lag is represented by 
the relatively flat lower portion of the pressure curve. The steep middle part 
of the curves signifies the continuing of secretion into a fully distended duct 
system. The final flattening at the top of the curve suggests that resorption of 
fluid increases and then equals the rate of secretion. 

The double process of secretion and resorption possibly accounts in large 
part for the variation in maximum daily pressures and in secretory rates. This 
variation is not wholly attributable to uncontrolled experimental factors. A 
change in the process either of secretion or of resorption would cause a corre- 
sponding change in the intraductal pressure. 

The gradual rise in maximum daily secretory pressure following formation 
of the fistula may be interpreted as the result of decreasing resorption of secre- 
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tion in the presence of increasing fibrosis of the pancreas. What the maximum 
secretory pressure might be in the absence of any resorption is not known. 
These external measurements under controlled conditions have shown that the 
intraductal pressure can surpass 800 mm., if moderate fibrosis of the pancreas 
has occurred. In reduction of secretion by resorption, fibrosis causes a greater 
secretory rate as determined at the external fistula. 

The effect on secretory pressure of pancreatic stimulants, such as food, or 
of inhibitors, such as atropine, is not especially striking. This is true because 
changes in secretory rates at high intraductal pressures are buffered by the 
process of resorption, whereas at normal pressures the changes would be 
significant. 

SUMMARY 


The intraductal secretory pressure of the pancreas is not well known. Of 
the few reports on pressure in the pancreatic ducts, all but that of Harms were 
based on measurements performed on anesthetized animals. The present report 
is concerned with the details of creating and managing an external pancreatic 
fistula in dogs and with the daily observations of pancreatic pressure obtained 
in unanesthetized dogs. A brief review is given of previous work dealing with 
pancreatic secretory pressure and with the creation of an external pancreatic 
fistula. 

Secretory pressure curves followed S-shaped patterns. Maximum daily 
pressures were variable but averaged about 450 mm. of secretion. These tended 
to rise as the postoperative course lengthened. In one animal, after the third 
postoperative week, maximum pressures usually stayed above 500 mm. The 
maximum pressure reached 825 mm. on the thirty-eighth postoperative day. 
Such maximum secretory pressures obtained in fully relaxed animals under 
controlled conditions far exceed values previously reported. 

Pancreatic secretory pressure measured at an external fistula may be con- 
sidered the resultant of two intraglandular processes, namely, secretion and 
resorption. A change in either process may cause a variation in the secretory 
pressure as obtained in a manometer. In these experiments no correlation ex- 
isted between rate of secretion and maximum secretory pressure. 
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TEMPORARY OCCLUSION OF THE INFERIOR VENA CAVA 
SUGGESTED AS A MEANS OF TREATMENT IN THROMBO- 
EMBOLISM REQUIRING CAVA LIGATION 


Mitton A. StREuTER, M.D.,* anp JoHN R. Patne, M.D., Burrauo, N. Y. 


HE history of inferior vena cava occulsion and the resulting collateral 

circulation has been ably reviewed by Robinson,* who also made injection 
studies of caval tributaries in stillborn infants. 

Early follow-up studies of patients having had surgical occlusion of the 
inferior cava were reported by Wakefield and Mayo’ and Collins and his 
associates.’-? These investigators reported persistent postoperative edema of 
the lower extremities in a minority of their patients. Thebaut and Ward* 
reported an incidence of postoperative edema approximating 30 per cent. Ray 
and Burch*® found sustained elevations of both pedal venous pressure and pre- 
tibial tissue pressure following inferior vena cava ligation, but reported no 
remarkable ill effects clinically. 

A recent, careful follow-up report taken four years after inferior vena 
eava ligation has been published by Shea and Robertson,® with attention to the 
patients’ symptomatology, clinical findings, and degree of rehabilitation. These 
investigators report the following in their group of twenty-five patients: 


20 had legs tiring easily. 

20 exhibited pitting edema to physical examination. 

16 without varicosities preoperatively developed them postoperatively. 

16 exhibited induration of the legs. 

14 showed calf tenderness. 

13 had an increase in leg diameter. 

12 had never been without swelling of the legs postoperatively. 

10 had leg uleers which tended to heal with bed rest, only to reeur with 
activity. (Four of these patients had bilateral leg ulcers. ) 
developed prominent leg veins without showing varices. 
noted only evening swelling of the legs. 
developed arterial spasm. 
developed trophie changes. 

Only sixteen patients in the group had resumed full normal activities in 
the four-year follow-up period; six reported no swelling at any time, and one 
patient was free of complaints. 

In view of this fairly high incidence of undesirable postoperative sequelae, 
we have directed experimental efforts toward a method of temporary vena caval 
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Materials for this study were furnished by Ethicon Suture Laboratories Incorporated, 
New Brunswick, N. J. 
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occlusion by means of an absorbable catgut ligature drawn snugly enough to 
barely occlude the vessel lumen. In this way, it is possible to avoid crushing 
the intima and usually prevent a permanent stricture of the vessel at that point. 


METHOD 


Mongrel dogs of 25 to 35 pounds weight were anesthetized with intravenous 
Pentothal Sodium and under aseptic conditions the inferior vena cava was 
exposed through a midline mid-abdominal incision. 
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Fig. 1.—Method of ligation. 


The large, paired, lateral abdominal wall caval tributaries found in the 
dog were ligated with fine black silk and divided near their point of entry a 
short distance above the common iliae veins. The inferior vena cava was then 
gently isolated at the level of the spermatic or ovarian veins which were usually 
ligated with black silk and divided, and a No. 0 to No. 2 eatgut ligature was 
passed around the cava twice (Fig. 1). The first throw of a square knot was 
then formed, being drawn down slowly and gently so that blood flow through 
the cava was stopped as evidenced by ballooning or distention of the vessel 
distal to the ligature. No further pressure was applied to the ligature after 
this point was reached lest intimal damage occur to produce stricture forma- 
tion and prevent the subsequent reopening of the vessel. This initial throw of 
a Square knot was secured by two subsequent throws, each squared on the other, 
the locking pressure being applied only to the third throw in order to prevent 
creeping of the catgut which would tighten the ligature further. 

Following surgery, repeated caval venograms were performed to ascertain 
the time of reopening. Twenty cubie centimeters of 50 per cent Diodrast was 
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Number 
rapidly injected via the saphenous vein of the anesthetized animal placed in 
the right oblique position on a film ecasette. 

Gross post-mortem specimens were photographed when animals were later 
sacrificed. Microscopic sections were made in some instances. 


RESULTS 


A total of fifty-two animals were submitted to ligation of the inferior vena 
cava in this study, twelve rabbits and forty dogs. The rabbits were used 
initially, but because of their small size, ineonstant caval anatomy, and delicate 


Fig. 2. Fig. 3. 


Fig. 2.—Caval venogram made twenty-one days following ligation. The arrow indicates 
the ligation site. Note the well-filled perivertebral venous plexus. 

Fig. 3—Caval venogram of the same animal as shown in Fig. 2, but sixty-six days 
postligation. Note the poorly filled perivertebral venous plexus with reopening of the cava. 


tissues they were found unsuitable. Approximately 50 per cent of the rabbits 
were found to have open venae eavae fifty-five days postligation, however. 

Of the forty dogs used in the study, two were given dilute solutions of 
topical thrombin in the inferior cava following ligation in an effort to produce 
thrombosis, but both died of the thrombin effects without recovering from the 
anesthesia. Two other dogs died on the third and fourth postoperative days 
with distemper, showing no evidence of embolism at autopsy. 
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The remaining thirty-six dogs undergoing caval ligation were successfully 
studied postoperatively by 130 caval venograms. Reopening of the vena cava 
was demonstrated in twenty-eight, or 82.4 per cent, of the thirty-four ligated 
with catgut. Two dogs were ligated in a similar manner with black silk to 
serve as controls; neither showed evidence of reopening or recanalization at 
autopsy over one year later. 

The average time at which the vena cava was demonstrated to be open 
following ligation was found to be forty-one and one-half days, or approximately 
six weeks (Table I). 





Fig. 4.—Longitudinally opened inferior vena cava specimens illustrating the different degrees 
of intimal adhesion formation. See text. 


Six dogs (17.6 per cent) were shown to have cavae closed by stricture at 
the ligation site at forty-nine to seventy-six days postligation. 

Recumbent venous pressure readings were taken in the hind legs of two 
animals prior to ligation, averaging 12 em. of saline. Following cava ligation, 
the pressures in these two animals averaged 50 em. saline. Venous pressure 
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values were not used in evaluating caval reopening because of the more critical 
evidence gained by venography. 

Edema was not observed in any of the animals as a result of the venous 
hypertension, although prominence of the saphenous system was commonly 
apparent. 

Examination of the caval venograms clearly demonstrated that the most 
profuse and almost invariable route of collateral circulation was by means of the 
lumbar and pelvic vein communications with the perivertebral venous system. 


=e 





Fig. 5.—Low-power photomicrograph of a longitudinal section through an inferior vena 
cava ligation site. The section passes transversely through a large fibrous intimal adhesion 
with an endothelial covering. 

This vertebral venous plexus was clearly outlined on almost all venograms prior 
to reopening of the vena cava, being sufficiently constant to afford diagnostic 
evidence of continued caval occlusion (Figs. 2 and 3). 


PATHOLOGIC FEATURES 


When the vena cava is closed by drawing up a ligature, longitudinal folds 
of intima are compressed against one another as the walls pucker. 

Only moderately severe compression forces these intimal folds together 
with sufficient force to produce varying degrees of agglutination between them. 
Thus when compression of the vessel is removed by ligature absorption and the 
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venous pressure gradient between distal and proximal caval segments seeks to 
re-establish the lumen, flow is either completely blocked by a solid stricture or 
is impeded by a variable degree of adhesion formation between previously 
crushed intimal folds, forming a fenestrated vessel lumen at that point. 

A delicate intimal adhesion is demonstrated in the opened autopsy specimen 
from Dog 135 (Fig. 4). Here the compressive foree of the ligature was suf- 
ficiently excessive to produce only very fine, filamentous adhesions between 
apposed intimal folds. One such band has been demonstrated by the insertion 
of a small slip of paper beneath the structure. In Fig. 4 the specimen from 
Dog 160 illustrated an advanced degree of intimal adhesion formation from 
excessive ligature pressure. Here quite thick adhesion bands are found cross- 
ing from one point on the caval wall to another, reducing the lumen to a 
fenestrated opening at the ligation site. Pins have been inserted into two such 
fenestrations. Fig. 5 represents a low-power photomicrograph of a longitudinal 
section through the caval wall which cuts transversely through a well-developed 
fibrous adhesion of this type. 

External tissue reaction to the ligature material was minimal, the ligation 
site being difficult to locate in several specimens until the cava was opened 
longitudinally, when a transverse linear thickening could be found. Such 
minimal findings are probably the result of sufficiently gentle ligature tension 
at surgery, since those animals with a complete stricture internally did not show 
commensurate pericaval fibrosis which one would expect if a specific reaction 
to the ligature material was the cause. 

No significant differences in caval pathology could be aseribed to the choice 
of plain or chromie eatgut. 

Thrombus formation inferior to the ligature could be demonstrated in many 
instances, and organization with resolution was observed. In some specimens 
the organized, resolved thrombus appeared as a thickened, fibrotic, longitudinal 
strand, firmly adherent to the caval wall. 

Embolization did not oceur in any of the thirty-six dogs studied. 

DISCUSSION 

From the foregoing studies, it would appear entirely feasible to employ 
eatgut ligature occlusion of the inferior vena cava below the renal veins for 
eases of thromboembolism in which eava ligation is indicated. 

Such a procedure properly executed would afford protection from pulmo- 
nary emboli and offer at the same time a reasonably good chance for eventual 
re-establishment of a caval lumen, thereby avoiding the frequent undesirable 
sequelae attending permanent vena cava ligation. 

It is not possible for this experimental evaluation to accurately predict 
the actual benefits that may or may not accrue from the procedure, since throm- 
boembolism in experimental animals is a difficult disease entity to produce. 


CONCLUSIONS 


1. Temporary occlusion of the inferior vena cava below the renal veins is 
possible using a catgut ligature, preferably passed twice around the vessel before 
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tying under very gentle tension, just sufficient to produce occlusion without 


excessive caval compression. 

2. Of thirty-four dogs so treated, twenty-eight, or 82 per cent, exhibited 
reopening of the vena cava. The average time at which reopening occurred 
was six weeks following surgery, judging from serial caval venograms. Embo- 


lization did not oceur. 
3. Ligature tension in excess of the minimum necessary to produce caval 
occlusion tends to produce permanent caval stricture or stenosis at the ligation 


site. 
4. This procedure is suggested as a means of occlusion in eases of throm- 


boembolism requiring cava ligation, for the frequent undesirable sequelae of 
permanent cava ligation may be avoided. 
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HYALURONIDASE AS AN AID IN SURGICAL DISSECTION 


Mitton A, StrReEutTER, M.D., BRAWLEY, CALIF. 


YALURONIC acid is a mucopolysaccharide present in most animal tissues, 

acting as an intercellular cement substance. 

Hyaluronidase is an enzyme acting on the hyaluronic acid and has been 
widely used clinically to facilitate subeutaneous fluid administration.2* ® ° The 
effectiveness of adding hyaluronidase to infiltration anesthesias has likewise 
gained some clinical recognition.” * ° 

Hechter® has demonstrated by intracutaneous injection studies, that the 
enzyme exerts a local effect for twenty-four hours with complete disappearance 
of this effect by forty-eight hours. 

In view of the demonstrated lytic effect of hyaluronidase on intercellular 
cement substance, it was felt that experimental investigation of its possible value 
in surgical dissection was warranted. 


LABORATORY STUDIES 


To determine the effect of hyaluronidase on the bowel wall, segments of 
fresh human intestine were filled with a concentrated solution of methylene blue 
and clamped at either end. 

Hyaluronidase in concentrations of 1,000 to 2,500 viscosity units per ¢.e. 
(300 to 750 turbidity-reducing units per ¢.c.) was applied to the bowel wall 
with 5 by 10 mm. white cotton dissecting sponges. Application was made by 
short rubbing motions simulating surgical dissection. Repeated observations 
failed to demonstrate permeability of the bowel wall to the methylene blue or its 
appearance on the white dissecting sponges. 

To investigate hyaluronidase effect on loops of adherent bowel in vivo, seg- 
ments of dog ileum were aseptically prepared by sandpapering their lateral 
surfaces and approximating these raw areas with fine silk sutures to form a 
U-shaped bowel loop. Three weeks later, the animal’s peritoneal cavity was 
reopened and the silk sutures removed. The adherent loops were isolated by 
placing oeeluding clamps proximally and distally in order that manometrie air 
insufflation of the loop via a needle could be performed. Serosa over the line 
of adherence was opened to permit penetration of the solution, followed by 
eradual inflation of the segment until the bowel limbs spontaneously separated. 
With a control solution, separation occurred at 180 to 220 mm. He pres- 
sure. When hyaluronidase solution, in a coneentration of 700 viscosity units 
per ¢.c. (210 turbidity-reducing units per ¢.e.), was applied to an identically 
prepared loop in the same animal, separation occurred at 100 to 120 mm. Hg. 

To investigate the use of hyaluronidase under simulated surgical conditions, 


canine surgery was performed in various anatomic regions. The portal triad 










A portion of the material presented in this article originated in the Veterans Adminis- 
tration Hospital, Buffalo, N. Y., during the author’s service there. 
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was exposed and hyaluronidase in a concentration of 375 viscosity units (112 
turbidity-reducing units) per ¢.c. was applied. The serosa was not affected by 
the material, but after incision of the serosa, portal vein, common duet, and 
hepatic artery were very readily separated from the surrounding connective 
tissue compared to a similar dissection with saline-moistened dissecting sponges. 

The inferior vena cava and portal vein were dissected in a similar manner 


with encouraging results. 





Fig. 1. Fig. 2. 

Fig. 1.--Photomicrograph of a section of trachea from the control side of neck, treated 
with 2.4 per cent saline, four weeks postoperatively. 

Fig. 2.—Photomicrograph of a section of trachea from the side of neck treated with 
hyaluronidase. Compared to Photomicrograph I, no differences appear other than artefacts of 
tissue sectioning. 

The lung hilum was exposed and hyaluronidase in a concentration of 700 
viscosity units (210 turbidity-reducing units) per ¢.c. was applied after incision 
of the pleura which seemed resistant to the material. Remarkable ease was ex- 
perienced in dissection of the pulmonary vessels and bronchi from the lung 
tissue. 

Evaluation of possible residual effects of hyaluronidase thus used was made 
by dissecting out the principal structures on the right side of a dog’s neck with 
15,000 viscosity units (4,500 turbidity-reducing units) of hyaluronidase in a 
10 ¢.e. volume, flooded in the dissection field. The left neck of the same animal 
was entered by a separate incision and an identical dissection performed with 
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a control solution of 2.4 per cent sodium chloride which has the same electrolyte 
concentration. 

Dissection of the blood vessels, vagus nerve, thyroid gland, trachea, and 
esophagus was definitely facilitated by the enzyme solution and no tendency 
toward hemorrhage or other deleterious effects was noted. 

The animal was sacrificed twenty-eight days following surgery, and gross 
examination showed minimal scar tissue reaction bilaterally with no detectable 
difference in the two sides. 





Fig. 3.—Photomicrograph of a section of esophagus treated with hyaluronidase during surgical 
dissection four weeks previously. 


TISSUE SECTION STUDY 
Multiple comparable tissue specimens were taken from the right and left 
neck of the animal in the preceding experiment (Figs. 1 to 5). 


Microscopie study of the specimens by a competent pathologist disclosed 
no significant differences between hyaluronidase-treated and saline-treated tis- 


sues. 






TECHNICAL ASPECTS 





Concentration.—A satisfactory effect was usually gained by employing a 
solution containing eight vials of hyaluronidase (500 viscosity units or 150 tur- 
bidity-reducing units each) dissolved in 5 ¢.c. of sterile distilled water, making 
a solution containing 800 viscosity units (240 turbidity-reducing units) per c.e. 
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Temperature.—Warming the prepared enzyme solution to body tempera- 
ture or slightly above apparently potentiates its effect. The solution is placed 
in a sterile medicine glass partially immersed in a small basin of warm water 
on the instrument table. 

Time for Effect—After several applications of enzyme-saturated dissection 
sponges to a surface not covered by peritoneum or pleura, a lapse of two to four 
minutes often occurs before maximal effects become apparent. 





Fig. 4. Fig. 5. 
Fig. 4.—Photomicrograph of a section of the carotid artery and vagus nerve treated with 
hyaluronidase at surgery four weeks previously. 
Fig. 5.—Photomicrograph of a section of voluntary muscle treated with hyaluronidase 
during surgical dissection four weeks previously. 


CLINICAL ASPECTS 


Contraindications—The presence of active infection in the operative area 
interdicts the use of hyaluronidase, for the increased tissue permeability induced 
by the drug would favor spread of the inflammatory process. A localized infec- 
tion elsewhere in the body is unaffected.2 * Malignancy in an operative area 
would at least theoretically interdict its use for a similar reason. 

Surgical Evaluation —Hyaluronidase solution has been clinically employed 
in 27 operations (500 viscosity units or 150 turbidity-reducing units were added 
to the local anesthesia for the submucous resections) : 


7 Inguinal herniorrhaphies (recurrent hernias) 
0 Cholecystectomies 
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3 Submucous resections 

2 Pneumonectomies 

2 Pulmonary lobectomies 

2 Subtotal gastric resections 

Thyroidectomy (postradiation I,,, ) 
Decortication of the lung 

Common duct exploration 

Sympathectomy 

Bowel obstruction due to multiple adhesions 
Popliteal vein ligation 
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These procedures have been carried out by ten surgeons who recorded 
comments favorable in all but three instances, where the enzyme solution was 
felt to be of doubtful value. 

No abnormal reactions or deleterious effects have been observed at surgery. 

The postoperative course of all patients with regard to wound-healing has 
been uneventful except for bronchial stump disruption in one pneumonectomy 
ten days following surgery. 

DISCUSSION 

When an accurate anatomic demonstration is difficult to obtain in an 
operative field because of close adherence to adjacent vital structures, the 
topical application of hyaluronidase solution finds its greatest usefulness. 

Dissection in the portal triad, lung hilum, or behind the thyroid gland is 
fraught with considerable danger in the presence of residual fibrosis. An 
advantage to be gained in such instances, though it may at times be small, 
would appear worthy of consideration. 

CONCLUSIONS 

1. Hyaluronidase solutions containing 800 viscosity units (240 turbidity- 
reducing units per ¢.c.) may be topically applied to tissues with dissection 
sponges during surgery with no apparent deleterious effects. 

2. Such a solution may considerably facilitate separation of closely adherent 


vital structures. 
3. The enzyme has no appreciable effect on intact pleural or peritoneal! 
surfaces. 
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AN EXPERIMENTAL EVALUATION OF THE EFFECTIVENESS OF 
TWEEN 80 IN REDUCING FECAL NITROGEN AND FAT LOSS 
FOLLOWING SUBTOTAL AND TOTAL GASTRECTOMY 


TILDEN C. Everson, M.D., Pu.D., Cuicaco, ILL. 
WITH THE TECHNICAL ASSISTANCE OF EVERETT HOPPE 
(From the Dept. of Surgery, University of Illinois College of Medicine) 


ONES and his co-workers © have reported that Tween 80 (polyoxyethylene 
J [20] sorbitan mono-oleate),* an emulsifying agent, is effective in improving 
fat absorption following subtotal gastrectomy. The effect of Tween 80 in doses 
of 1.5 Gm. with each meal (40 to 50 mg. per gram of ingested fat) was evaluated 
by Jones and his co-workers in metabolic studies of four patients following sub- 
total gastrectomy. They found that there was a reduction in fecal fat in each 
instance when Tween 80 was added to the diet. In two patients the reduction 
was only moderate while in the other two patients the fat loss was reduced to 
approximately one-fourth of the amount found on a control diet (12.4 to 3.2 
Gm. and 14.6 to 3.7 Gm.). (It is to be noted that in only one of the four 
patients studied were control periods performed both before and after the ad- 
ministration of Tween 80.) These authors suggested that Tween 80 may pos- 
sibly also have an appreciable effect on the absorption of other substances. 

The effect of 1.5 Gm. of Tween 80 taken with each meal on the weight of 
three patients after partial gastrectomy and one patient after total gastrectomy 
was studied by Domzalski.? All of these patients had failed to gain weight after 
operation. After administration of Tween 80 for periods of four to six weeks 
small weight gains were reported in two of the three partial gastrectomy pa- 
tients. One of the partial gastrectomy patients did not gain weight and the total 
gastrectomy patient lost weight. Similarly, Badenock, Truelove, and Ward- 
McQuaid’ studied the effect of Tween 80 in patients who had failed to gain 
weight after partial gastrectomy. Five patients who received Tween 80 for 
six months after operation exhibited no greater average weight gain than a 
group of five control patients studied for a corresponding period of time after 
operation. Also, Halligan and his eo-authors* have reported that Tween 80 is 
of value in increasing the absorption of fat following total gastrectomy. How- 
ever, they presented no supportive evidence to substantiate this claim. 

Because of the lack of agreement on the effect of Tween 80 in improving the 
impaired fat and protein (nitrogen) assimilation following gastrectomy and be- 
cause of the great importance of an effective drug under such circumstances, 


_ Supported in part by a grant from the Illini Achievement Fund of the University of 
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we have undertaken additional experiments to evaluate the effectiveness of 


Tween 80. 
STUDY 





METHOD OF 


The effectiveness of Tween 80 in reducing fecal fat and nitrogen loss follow- 
ing gastrectomy was evaluated at a daily dosage level of 2 Gm. (approximately 
40 to 50 mg. per gram of ingested fat) in one set of experiments in five dogs 
with subtotal gastrectomy and in five dogs with total gastrectomy. In another 
set of experiments Tween 80 was administered at a daily dosage level of 6 Gm. 
to the same animals. The dogs were given constant daily diets caleulated and 
chemically analyzed to furnish 80 calories per kilogram of body weight and 
containing 5 Gm. of protein and 4 Gm. of fat per kilogram of body weight. 
Consecutive seven-day metabolic periods were performed on each animal. 
Control periods during which no added medication was given were con- 
ducted before and after each test period in which Tween 80 had been added to 
the diet. Carmine markers were used to demareate the fecal collection periods. 
The feces for each period was mixed in a Waring blender and fat and total 
nitrogen were determined on aliquot samples. Nitrogen was determined with 
Hoffman’s modification of the Koch and MeMeekin direct nesslerization micro- 
Kjeldahl] method. Fat was determined using the Soxhlet method. 





RESULTS AND DISCUSSION 
Fat Assimilation.—Graphie representation of the effect of Tween 80 on the 
percentage of ingested fat exereted in the feces following subtotal and _ total 
gastrectomy is presented in Figs. 1 and 2. In only two of the five animals 
studied after subtotal gastrectomy and in none of the animals studied after 
total gastrectomy was the percentage fecal excretion of ingested fat less when 
2 Gm. of Tween 80 was added to the daily diet as compared with control periods 
before and after the administration of Tween 80. In one of the animals the 
decrease was only slight. 

When 6 Gm. of Tween 80 was administered with the daily diet there was a 
reduction in the percentage fecal excretion of ingested fat in two of the animals 
studied after subtotal gastrectomy and in one of the animals studied after total 
gastrectomy. On the other hand, there was a marked increase in the percentage 
fat loss in one subtotal gastrectomy animal (Dog 5) and in one total gastree- 
tomy animal (Dog 5) when 6 Gm. of Tween 80 was added to the daily diet. 

Analysis of the data indicates that Tween 80 in the dosages studied had no 
significant beneficial effect on fat assimilation following either subtotal or total 
gastrectomy. 

Nitrogen Assimilation —Graphiec representation of the effect of Tween 80 
on the percentage of ingested nitrogen excreted in the feces following subtotal 
and total gastrectomy is presented in Figs. 3 and 4. In only one of the subtotal 
gastrectomy animals and two of the total gastrectomy animals was the feeal 
nitrogen excretion less when 2 Gm. of Tween 80 was added to the daily diet 
as compared with the control periods before and after the administration of the 
Tween 80. In two of the animals the decrease was slight. 
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When 6 Gm. of Tween 80 was administered with the daily diet there was 
a reduction in fecal nitrogen excretion in none of the animals after subtotal 
gastrectomy and in only one animal after total gastrectomy. Again the decrease 
was quite small. In several animals the fecal excretion of nitrogen was markedly 
increased when 6 Gm. of Tween 80 was added to the daily diet following gas- 
trectomy. 

Analysis of the data indicates that Tween 80 in the dosages studied had 
no significant beneficial effect on nitrogen assimilation following either subtotal 
or total gastrectomy. 


SUMMARY 


There was no significant reduction in either fecal nitrogen or fat loss when 
Tween 80 was administered at daily dosage levels of 2 Gm. (approximately 
40 to 50 mg. per gram of ingested fat) and 6 Gm. in five dogs following sub- 
total gastrectomy and five dogs following total gastrectomy, respectively. 
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ADENOLIPOMATOSIS OF THE THYROID 


A New Type or GOITER 


V. E. Cuesky, M.D., W. C. DreeseE, M.D., anp C. A. HELLwie, M.D., 
HALSTEAD, KAN. 


(From the Hertzler Clinic and Research Foundation) 


IMARD,* in 1945, described a new form of goiter which he called sclero- 
lympho-lipomatosis of the thyroid. We recently observed a case of con- 
genital goiter which closely resembled that described by Simard. The admixture 
of fat was not associated with amyloid of the thyroid as in the eases of Oberlin 
and Fuller. 
CASE REPORT 


J. L., a 15-year-old boy, entered the clinic on Dee. 14, 1951, with the complaint of a 
lump in the neck, present since birth. It had increased gradually with age and had been 
diagnosed as a goiter. At the age of 9 years the patient had been given tablets, but they did 
not seem to help and were discontinued after one month. He had no change in heartbeat and 
had never been nervous. Recently he had gained a few pounds of weight. He made good 
progress in school and led an active life. He had had the usual childhood diseases. 

His mother is living and well at the age of 61 years, and the father is living at the age 
of 66 years. The patient has three sisters and five brothers, all living and well. There is a 
family history of goiter. One brother, when in military service, had a fatty tumor removed 
from the left side of the neck. 

Physical examination revealed a well-developed, well-nourished, white male youth of 
15 years, who did not appear ill. There was a huge swelling of the neck, particularly on the 
right side. The tumor felt soft, freely movable, and was nontender. The pupils were round 
and equal and reacted to light; the sclera were white; teeth, gums, and oral pharynx were 
negative. The heart was not enlarged; the blood pressure was 130 systolic and 70 diastolic. 
The pulse rate was 68 and regular. No heart murmurs were heard. The lungs were clear to 
auscultation and percussion. The abdomen was flat and not tender. There was no tremor of 
the fingers. The clinical impression was cystic adenoma of the right lobe of the thyroid. 

At operation on Dec. 17, 1951 (performed by V. E. C.), the neck tumor had a yellow 
color and was much softer than thyroid tissue. The right lobe was very large; two-thirds ap- 
peared to be adipose tissue while one-third resembled firm thyroid tissue. The left lobe ap- © 
parently consisted entirely of fat tissue. Low in the neck, toward the clavicle on the left 
side, was a small piece of tissue which had the appearance of thyroid tissue. Bleeding was 
very diffuse. A rather large portion of thyroid tissue was left on the right side to prevent 
myxedema. The operative wound was closed with two Penrose drains and four silkworm 
strands under the skin flap. 

Postoperatively the patient developed a soft fluctuating swelling in the midline under 
the upper skin flap, on Dec. 19, 1951, and several blood clots were expressed. The hematoma 
became larger the next day, and on Dec. 22, 1951, the wound was opened and much clotted 
blood was evacuated, Laryngoscopic examination on Dec. 26, 1951, showed normal motility 
of the vocal cords. The patient was dismissed on Dec. 28, 1951. There had been no occurrence 
by May 23, i953. 

Laboratory findings were as follows: Basal metabolism rate on Dec. 18, 1951, was plus 
three. Urine had a specific gravity of 1.029; there was no sugar or albumin. The hemoglobin 
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was 87 per cent and W.B.C. 7,700. Calcium after operation was 9 mg. The protein-bound 
iodine was 8 ug. on Dec. 14, 1951, total iodine 8.3 ug., and thyroxine 2.5 ug. On Sept. 18, 
1951, the protein-bound iodine was 6.4 with a total iodine of 7.6 yg. 


PATHOLOGY 


Gross Description of the Surgical Specimen.—The specimen consisted of two 
lobes; a large right lobe weighing 203 Gm. and a small left lobe weighing 50 
Gm. The right lobe measured 12 by 7 by 4 em. and appeared coarsely 
bosselated on its anterior surface. The largest protrusion was at the upper 
pole and measured 5 em. in diameter; it had a yellowish brown color. The 
middle portion had two large, poorly defined elevations, and the lower pole was 
composed of large lobes of fat tissue of a light yellow color. The posterior 





Fig. 1.—Clinical photograph of patient before operation. Large neck tumor on right side. 


surface consisted of fat tissue laterally, oeeupying three-fourths of the posterior 
aspect, while the medial portion was composed of firm brownish gray, thyroid- 
like tissue measuring 4.5 by 2 em. The eut surface revealed lobes of yellow 
fat tissue on the upper and lower poles, while the central part consisted of 
firm light-brown thyroid tissue. No thyroid nodules were found, but yellow 
islands and broad strands were alternating with brown thyroid tissue. The 
consistency of the thyroid tissue was extremely firm, and occasionally very fine 
follicle lumens could be distinguished. The thyroid tissue had neither the 
appearance of exophthalmic nor colloid goiter, and lacked the normal arrange- 
ment in lobules, but appeared as a very firm, nontranslucent, grayish brown 
tissue. 

The left lobe measured 8 by 5 by 2.5 em., and had the appearance, anteriorly 
and posteriorly, of a lobulated lipoma of bright yellow color and soft con- 
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sistency. No thyroid tissue was noticed in the lobe except in the lower pole, 
where on cross section two nodules of firm thyroid tissue measuring 1.2 em. 
and 1.3 em. in diameter were revealed. 

Microscopic Description—The thyroid tissue of the right lobe was not 
arranged in lobules, and there was no distinct fibrous tissue; follicles of various 
sizes were separated from each other by a dense fibrous stroma. Most of the 
follicles were of medium or small size. The epithelium was cuboid and the 
colloid was well stained. Large islands of mature fat tissue alternated with 
thyroid tissue. In several thyroid follicles, groups of monocytes and some 
syncytial cell masses were noticed and there was lymphoid tissue in the sur- 
rounding area. In the left lobe very few groups of thyroid tissue were found 
within the fat tissue. Many follicles were completely solid and resembled 
embryonal thyroid gland. In the fat tissue, at the upper pole, a small lymph 
node was noticed. 

Amyloid could not be demonstrated by special stain (congo red, crystal 
violet). The histologic diagnosis was congenital lipoadenomatosis of the thyroid. 


DISCUSSION 


Simard’s* patient was an 1l-year-old girl who had had a swelling at the 
anterior region of the neck since birth. This swelling increased gradually with 
age until at the time of operation in August, 1944, the thyroid lobes were about 
five times the normal size. There was no goiter history in her family. The 
patient had not yet menstruated; she had had the usual childhood infections 
and was operated upon at the age of 18 months for lipoma of the neck, and 
again at the age of 5 years. At the age of 10 years, she underwent tonsillectomy. 
The girl was very active, brilliant in her schoolwork, and her general health 
and development had been entirely normal. 

Physical examination revealed a markedly enlarged and slightly bosselated 
thyroid gland. The metabolic test showed a rate of plus 3 per cent; blood sugar 
was 104 mg. The electrocardiogram was normal and the Wassermann test was 
negative. At operation the left lobe had the volume of a thumb, while the right 
lobe was four times normal size. The gland seemed entirely infiltrated with fat 
tissue. A subtotal thyroidectomy was performed, and larger portions were left 
posteriorly. A follow-up examination, six months after operation, showed the 
girl in good health, still active, and brilliant in school. Her weight was 91 
pounds and her height was 5 feet 2.5 inches. There was a flat tumor of soft 
consistency and of olive size in her left axilla, probably a lipoma. 

Simard examined tissue from both lobes. Grossly it did not resemble 
thyroid tissue at all, but was soft and pale yellow in color, like fat. Microscopic 
examination showed a uniform structure throughout. Under low magnification 
no thyroid tissue could be distinguished. The gland consisted of fat tissue 
divided into lobules by numerous fibrous septa containing lymph follicles. The 
high magnification revealed thyroid elements of most simple structure. Most of 
the vesicles were small, and were embedded in fibrous strands; sometimes they 
were surrounded with lymphoid tissue. In several areas, mostly near the 





*We have quoted Simard’s case extensively, as his important paper appeared in a 
French journal not easily accessible to the American reader. 








Fig. 3.—Microscopic section of left lobe showing marked adiposity. 
third. ) 


(X12, reduced one- 


Fig. 4.—Microscopic section of right lobe. One-half of tissue is fat tissue. (X12, reduced 
one-third. ) 

Fig. 5.—Embryonal type of thyroid follicles in left lobe. (580, reduced one-third.) 

Fig. 6.—Adolescent type of thyroid follicles in right lobe. Evidence of chronic thyroiditis. 
(X<140, reduced one-third.) 
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periphery, the fibrous tissue was more abundant and formed sclerotic plaques. 
In the latter some glandular vesicles with atrophic epithelium still persisted. 
The thyroid gland as such had almost completely disappeared. The vesicles 
which remained were embedded in a fibrolipomatous tissue, either isolated or 
in groups of 10 to 15 units at the most. In one area, beneath the capsule, a pea- 
sized adenoma of trabecular and microfollicular structure was situated. Simard 
gave the lesion the term sclero-lympholipomatosis. He believed that the goiter 
developed during intrauterine life since the patient had this tumor at birth, 
and he explained it as a congenital malformation associated with a systemic 
involvement of fat tissue, because, in addition to the lipomatosis of the thyroid, 
multiple lipomas in neck and left axilla had developed. 

The clinical and structural behavior of our patient is very similar to that 
described by Simard. At least one-half of the right lobe and four-fifths of 
the left lobe consisted of fat tissue. While islands of trabecular and micro- 
follicular thyroid tissue were present in our patient as well as in that of Simard, 
we found, in addition, many follicles of a diameter corresponding to the age 
of the patient. We also noticed—as Simard did—groups of lymphocytes and 
fibrosis in our specimen. We regard them, however, not as an essential part 
of the congenital malformation, but as a result of a chronic thyroiditis due 
to colloidophagy. The only difference between the two cases is the small 
amount of thyroid tissue present in Simard’s ease, while the thyroid tissue 
in our observation was greatly increased, constituting about 100 Gm. of the 
right lobe and 10 Gm. of the left. 

Fat tissue in normal thyroid, according to Wegelin,? Arndt,’® and Kloeppel,* 
is uncommon, which coincides with our own experience. Jaffe’ and Lubarsch,® 
on the other hand, found fat tissue surprisingly often, namely in 50 and 75 per 
cent of thyroids, respectively. According to Wegelin it occurs in all age groups 
and has no relation to the general nutritional status. He regards heterotopic 
fat tissue in the thyroid as the result of a developmental disturbance rather 
than of metaplasia. 

The incorporation of adipose tissue in the thyroid may be explained on 
the same basis as that of striated muscle not infrequently found in the human 
thyroid. Wolfler’ contends that the inclusion of neighboring muscle tissue must 
occur prior to the development of the thyroid capsule, that is, in the first half 
of the embryonal period. 

According to Wells® and Murray and Stout,’ the fat cell is not merely a 
modified fibroblast but a specialized type of mesenchymal cell. Superfluous or 
heterotopic masses of adipose tissue occur in many situations in infants and 
children. Some of these contain other heterotopic tissues or are mingled with 
the normal structures of the affected part which may show other developmental 
anomalies, such as malformation of bones and muscles, or angiomas. Doubtless 
some of these congenital ‘‘lipomas’’ are not true tumors but hamartomas, that 
is, improperly blended tissue without power of progressive growth. In other 
cases, however, the tumors do attain a large size. A definite disturbance of 
embryonal development is accepted as the origin of many lipomas in other 
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internal organs, for instance, in the kidney, where misplaced islands of capsular 
fat may give rise to tumors, in the cranial cavity, or in the uterus. 

Lipomatoid tissue may be the most prominent part of a thyroid mixed tumor 
or teratoma; however, this explanation cannot apply to our case since no other 
heterologous elements could be found. In a recent paper, A. Plaut*® thoroughly 
discussed adiposity of the thyroid gland. He found fat tissue in 4 of 156 
thyroids obtained by autopsy and he observed the most pronounced adiposity 
in a thyroid of a 22-year-old white man who had Cushing’s syndrome; about 
one-third of the normal-sized thyroid was oceupied by fat tissue. Plaut called 
attention to the interesting coexistence of two rare conditions, amyloidosis and 
adiposity of the thyroid. Oberling™ deseribed the thyroid of a 51-year-old man, 
which had been resected with the clinical diagnosis of malignant goiter. In it, 
the thyroid follicles were found widely separated by amyloid and fat tissue. 
Schilder’? reported a very large thyroid in a 45-year-old man with amyloid of 
the spleen. In the thyroid, abundant fat cells were found between masses of 
amyloid. Recently Fuller’® reported a case of hamartomatous adiposity with 
superimposed amyloidosis. The goiter was removed from a 35-year-old man 
with a history of bronchiectasis for 7 years. Five years previously the patient 
had had a thyroidectomy. The present goiter was not nodular and measured 
8 by 5 by 5 em. Microscopically the size of the follicles was larger than normal ; 
the stroma was increased and gave positive amyloid reaction. [Embedded in the 
matrix were numerous and widely distributed fat cells. In Plaut’s opinion 
there must be a biologie background for the coexistence of amyloid and fat tissue 
in the thyroid ; however, no explanation is given for the association of these rare 
conditions. A. Crotti’s'* statement that fatty tissue in the thyroid oceurs only 
in amyloid goiter is refuted by Simard’s case and our ease. 


CONCLUSIONS 


We observed, in a 15-year-old boy, a congenital goiter which weighed 25 
grams and in which glandular and adipose tissue were intermingled at a ratio 
of one to four. There was evidence of a chronie thyroiditis but no amyloid was 
found. The goiter is explained as caused by admixture of fat tissue in thyroid 
tissue during the first months of embryonal life. 


9 
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JEJUNAL POLYPS AND INTUSSUSCEPTION ASSOCIATED 
WITH ABNORMAL MELANIN PIGMENTATION 


LIEUTENANT W. GLENN YOUNG, JR., MepicaL Corps, UNITED STATES 
NAvAL RESERVE,* PortsMouTH, VA. 


(From the Department of Surgery, United States Naval Hospital) 


FAMILIAL syndrome consisting of intestinal polyposis associated with 
pigmentary changes of the bueeal mucosa, lips, and skin was described by 
Peutz? in 1921. Jeghers? introduced the syndrome to American medical litera- 
ture in 1944 by reporting two cases, and five years later, in conjunction with 
McKusick and Katz,° extensively reviewed the subject, presenting ten personally 
studied eases in addition to twelve proved cases collected from the literature and 
personal communications. 

As stated by Jeghers, the important features of the syndrome are: 
‘distinctive melanin spots of the buccal mucosa and lips—the face and digits 
may be involved to a variable extent, but the mouth pigmentation is the sin¢ 
qua non of this portion of the syndrome; and polyposis of the small intestine. 
The stomach, colon and rectum may be involved but the presence of polyps in 
the small intestine is the constant feature of this portion of the syndrome.”’ 
The polyps, either single or multiple, were usually located in the jejunum, and 
each of the patients required surgical intervention on one or more oceasions for 
episodes of intussusception. 

Jeghers’ ten eases included six in which more than one member of the 
same family was involved, and he concluded that the syndrome appears to be 
inherited as a simple Mendelian dominant, although sporadic cases also occur. 

Two subsequent cases have recently been reported.* ° Both involved chil- 
dren with the characteristic melanin pigmentation of the lips and bueeal mucosa 
associated with jejunal polyps complicated by intussusception. In neither 
instance was the familial nature of the syndrome demonstrable. 

The following single case report can add little to the description of this 
firmly established syndrome. Its interest to the surgeon lies in the fact that a 
knowledge of the existence of the syndrome may simplify an otherwise difficult 
diagnostic problem and lead to definitive surgical therapy. 





CASE REPORT 
This 5-year-old white male child was in excellent health until two weeks prior to 
admission, when he had an episode of cramping abdominal pain accompanied by nausea and 
vomiting. He was given several enemas with complete regression of symptoms within four 
hours. 


Received for publication, Sept. 13, 1952. 
*Present address: Department of Surgery, Duke University Hospital, Durham, N. C. 
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He did not complain again until the night before admission when he refused to eat 
dinner. Shortly thereafter he developed severe periumbilical cramping pain, nausea, and 
vomiting. An enema again afforded slight relief, but he continued to suffer intermittently 
throughout the night and was unable to retain even liquids by mouth. 

These symptoms persisted during the following day, and the parents became alarmed 
when a swelling appeared in the child’s abdomen. He had passed nothing per rectum since 
the onset of pain, and there was no hematemesis or melena. 





Fig. 1.—Photograph showing pigmentation in butterfly pattern over face. 


On admission to the Portsmouth Naval Hospital (thirty hours after onset of the present 
illness) he appeared acutely ill and moderately dehydrated. The temperature was 99.6° F., 
pulse 120, blood pressure 110/70. He was comfortable when lying upon his side, but com- 
plained of abdominal pain when in the prone position. 

He was fairly light complexioned with brown hair and brown eyes. There were discrete, 
flat, pigmented spots scattered over the face in a butterfly pattern (Fig. 1). These macules 
varied in color from light brown to black and showed little tendency to coalesce. At the 
vermilion border of the upper lip there were several clusters of minute pigment spots. The 
mucous membrane of the lower lip was speckled by deeply pigmented areas measuring 1 to 
2 mm. in diameter (Fig. 2). A similar 2 by 2 mm. melanin spot was present on the right 
buccal mucosa just posterior to the labial commissure. The remainder of the body was free 
of highly pigmented areas. 
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The abdomen was flat and soft with a visible fullness to the left of the umbilicus. 
There was a 6 by 8 cm. mass palpable which was exquisitely tender, firm, dull to percussion, 
and freely movable about the umbilicus. There was no evidence of generalized peritoneal 
irritation and peristalsis was audible but hypoactive. The mass was not palpable rectally. 

Laboratory findings included hemoglobin 11 Gm., W.B.C, 20,000, urinalysis negative. 
X-ray pictures of the abdomen revealed marked dilatation and fluid accumulation in the 
proximal two loops of jejunum. 

Laparotomy was performed through a right paramedian incision. There was an 
intussusception of the jejunum beginning 8 cm. below the ligament of Treitz which could 
not be reduced. The bowel was resected over a distance of three feet and an end-to-end 
anastomosis was performed. The patient’s postoperative course was uneventful. 





Fig. 2.—Melanin spots in the mucosa of the lower lip. Similar pigmentation is present in the 
right buccal mucosa. 

When the resected portion of bowel was opened, a benign adenomatous polyp measuring 
3.5 em. in diameter was found in the proximal end of the intussusception (Fig. 3). The 
polyp entered the intussuscipiens last and was trapped by its edematous constriction ring. 

During the child’s convalescence, barium enema, gastrointestinal series, and proctoscopic 
examination failed to reveal the presence of further polyps. 

The parents stated that the pigmentation of the boy’s lips and face had been present 
since infancy. Melanin spots were not demonstrable in the mother, father, or two siblings, 
and there was no history of intestinal disorder in the immediate family or previous generation. 


DISCUSSION 


Intussusception due to tumor has been considered to occur quite rarely in 
childhood. In Gross and Ware’s® series of 610 cases of intussusception less than 
1 per cent could be attributed to polyps. Shein and Bluestone’? were able to 
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collect only six cases of jejunal intussusception in children due to tumor in 
a recent review of the literature. In connection with the syndrome under con- 
sideration, however, nine of the thirteen cases reported since 1944 suffered 
attacks of intussusception prior to the age of 10 years. The intestinal polyps, 
like the pigmentary changes, apparently develop early in life. 

In regard to therapy, surgery is, of course, imperative in the case with acute 
intussusception high in the intestinal tract. When the characteristic pigmentary 
pattern is discovered in an asymptomatic child, and the presence of polyps is 
confirmed by x-ray studies, it would appear that elective surgery would be 
advisable in view of the probability of future intussusception and the ever- 
present possibility of malignancy. 





Fig. 3.—Surgical specimen illustrating jejunal intussusception and adenomatous polyp. 


An interesting sidelight of the case reported here is the fact that the polyp 
did not form the leading point of the intussusception as is usually the finding. 
We have explained the intussusception beginning distal to the tumor as the 
result of hyperperistalsis, the polyp entering the invagination last because of its 
location in the relatively fixed bowel near the ligament of Treitz. 


SUMMARY 


The syndrome of abnormal melanin pigmentation and small intestinal 
polyposis is briefly reviewed and illustrated by a case report. The diagnostic 
and therapeutic features of the syndrome are discussed. 





YOUNG Surgery 
July, 1953 


REFERENCES 


. Peutz, J. L. A.: Very Remarkable Case of Familial Polyposis of Mucous Membrane of 
Intestinal Tract and Nasopharynx Accompanied by Peculiar Pigmentations of Skin 
and Mucous Membrane, Nederl. Maandschr. v. geneesk. 10: 134-146, 1921. 

. Jeghers, H.: Pigmentation of Skin, New England J. Med. 231: 88-100, 122-136, and 
181-189, 1944. 

. Jeghers, H., McKusick, V. A., and Katz, K. H.: Generalized Intestinal Polyposis and 
Melanin Spots of the Oral Mucosa, Lips, and Digits, New England J. Med. 241: 
993-1005, 1031-1036, 1949. 

. Perry, F. B., and Zuska, J. J.: Syndrome of Circumoral Pigmentation Associated With 
Generalized Intestinal Polyposis, U. S. Armed Forces M. J. 1: 773-777, 1950. 

. Behrer, M. R.: Jejunal Polyposis With Intussusception and Melanin Spots, J. Pediat. 38: 
641-646, 1951. 

. Gross, R. E., and Ware, P. F.: Intussusception in Childhood, New England J. Med. 239: 
645-652, 1948. 

. Schein, C. J., and Bluestone, L.: Jejunal Intussusception in Childhood Due to Tumor, 
SuRGERY 31: 609-611, 1952. 











TIBIAL FRACTURE CAUSING ISCHEMIA OF THE ANTERIOR 
CRURAL MUSCLE GROUP 


JEROME M. Linver, M.D., Brookuiyn, N. Y., AND JOHN Har.ey, M.D., 
BuRBANK, CaA.irF. 
(From Surgical Service, Dr. George G. Dixon, Kings Cownty Hospital, Brooklyn, N. Y.) 


WO patients exhibiting acute ischemia of the anterior crural muscles fol- 

lowing fracture of the tibia and fibula are reported in this article: 

In Case 1, adequate therapy was delayed, and irreversible damage had 
already occurred to the muscles resulting in gangrene. In Case 2 vigorous 
therapy was instituted three hours after the fracture had been incurred, result- 
ing in complete return of circulation. 

This complication of fracture of the tibia is not common. <A review of 400 
eases of tibial fractures of all types at Kings County Hospital treated during 
the years 1943 through 1946 revealed no other similar recognized cases and no 
eases of gangrene. However, in view of the seriousness of the condition and its 
amenability to prompt and adequate therapy, it is felt justifiable to report these 
two cases and to review the subject. 

The anterior crural group of muscles (tibialis anticus, extensor hallucis 
longus, extensor digitorum longus, and peroneus tertius) is peculiarly vulnerable 
to the danger of ischemia. The muscles are enclosed in a tight unyielding com- 
partment bounded anteriorly by the firm erural fascia, posteriorly by the inter- 
osseous membrane, laterally and medially by the tibia and fibula; the crural 
fascia fuses laterally and medially with the periosteum of the tibia and fibula, 
superiorly with the fascia lata around the knee, and inferiorly thickens to form 
the transverse crural ligament at the ankle. In addition, the crural muscles are 
supplied with blood primarily by one artery, the anterior tibial artery, which 
enters the compartment through the small aperture at the upper border of the 
interosseous membrane. The compartment contains both branches of the com- 
mon peroneal nerve.® 

The syndrome of acute ischemia of the anterior crural muscles following 
long marches has been described by Vogt and others'*; this syndrome has also 
been noted following trauma” *° and after repair of muscle herniations through 
the anterior crural fascia.” 

Horn® has described the characteristic clinical picture as follows: (1) 
Sudden onset of severe pain in the anterior portion of the leg, (2) Rapid de- 
velopment of swelling that is most marked in the anterior crural compartment, 
(3) Mild to intense erythema and glossiness over the anterior crural compart- 
ment, (4) Slight to complete interruption of function of the common peroneal 
nerve manifested by inability to dorsiflex the big toe and the foot. 


Received for publication, Sept. 18, 1952. 
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Our cases have shown, in addition, absence of pulsation of the dorsalis 
pedis artery. 

From the anatomic review it can be readily seen that any progressive in- 
crease of pressure within the rigid walls of the compartment must of necessity 
reach a point at which obstruction of the lymphaties and veins occurs, subse- 
quently increasing the pressure until obstruction to the arterial flow results. 
Arterial spasm as a result of adventitial irritation is a common observation. 
Muscle tissue is highly differentiated and cannot long survive a diminished or 
absent blood supply; avascular necrosis occurs early and is irreversible. Those?‘ 
who have reported late explorations of the compartment have invariably re- 
ported finding grayish-white gelatinous necrosis of the entire group of muscles. 

The cases that have been explored early have revealed, without fail, bulging 
of the museular contents upon fasciotomy with subsequent inability to close the 
fascia or skin. At the same time spasm of the anterior tibial artery has been 
frequently associated. During the course of many open reductions of tibial 
fractures at the Kings County Hospital it has been noted that tears of the 
erural fascia with underlying hemorrhagic muscle bulging through the rent 
occur on oceasion. It has been our practice to enlarge these openings until 
satisfactory release of tension is obtained. 

We feel that simple arterial spasm or direct or indirect trauma to the an- 
terior tibial vessel may cause acute ischemia of the anterior crural group of 
muscles, and indeed eases falling into these categories have been described in 
the literature. 

However, we feel that the clinical picture and pathogenesis in most cases 
is due to congestion and edema causing inereased pressure, and that the vascular 
aspects of spasm and thrombosis are secondary to this inereased pressure. There- 
fore, we wish to suggest a scheme of management which we feel will result in 
the early recognition and treatment of this vascular complication of fracture 
of the tibia and fibula: (1) early and frequent observation of all cases of frac- 
tured tibia for evidence of vascular impairment, and tenseness and swelling of 
the anterior compartment; (2) elevation of all fractured legs regardless of type 
of therapy; (3) lumbar sympathetic block or spinal anesthesia at the first mani- 
festation of impaired circulation; (4) extensive fasciotomy of the entire crural 
fascia within six hours of injury if the clinical picture of increased compartment 
pressure develops and there is no satisfactory response to elevation and sympa- 
thetie block; (5) postoperative use of sympathetic blocks and anticoagulant ther- 
apy; (6) no attempt to close the wound. Allow wound to granulate. 


CASE REPORTS 


Case 1.—H. J., a 65-year-old longshoreman, was admitted to the Kings County Hospital 
Feb. 4, 1947. He had been struck by an automobile one hour before and was complaining of 
severe pain in the left leg. The leg was not splinted. Immediately after the injury he noted 
that the left ieg rapidly became swollen and tense. The pain had increased in severity and 
there was a burning sensation in the sole of the left foot. Physical examination revealed an 
apparent fracture of the left tibia at the junction of the upper and middle thirds. The 
left leg at the level of the fracture site was markedly swollen and tense. The skin was cool 
from the level of the fracture site down to the malleoli; from the malleoli to the toes it 
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was cold. Cyanosis was present from the mid-tibial region down to the toes. The femoral 
artery pulsation was palpable, but the popliteal, dorsalis pedis, and posterior tibial artery 
pulsations were absent. There was a complete anesthesia to pinprick from the level of the 
fracture site to the toes. Roentgenograms of the left leg revealed an oblique comminuted 
fracture of the shaft of the tibia and fibula at the junction of the upper and middle thirds. 

In the admitting ward two vertical incisions were made at the level of the fracture. 
The incisions were made on each side of the tibial crest and were 1% inches long. When the 
deep fascia was incised a small amount of liquid blood gushed out and the underlying muscle 
bulged through the wound. Most of the cyanosis disappeared following the procedure but 
the skin still remained cool. The leg was immobilized in a full-length leg case which was 
bivalved; and a left paravertebral sympathetic block was performed using 2 per cent procaine. 
The color of the skin became normal following the block but the temperature of the skin 
was still cooler than that of the opposite foot. Paravertebral lumbar blocks using 10 c.c. 
of 1 per cent procaine in the first, second, and third spaces were performed twice daily for 
the next eight days. During this time the color of the skin remained the same, but there 
was no change in the temperature of the skin over the levels found following the first block. 

On February 12, 10 ¢.c. of a 5 per cent solution of fluorescein was injected into the 
left antecubital vein and the legs examined under an ultraviolet light. There was a marked 
delay in the appearance of the fluorescence in the skin of the dorsum of the foot, toes, and 
ankle region, as compared with the opposite leg. 

At this time it was the opinion of the staff that an anterior fasciotomy might be help- 
ful. Under spinal anesthesia a 25 em. incision was made at the anterior lateral aspect of the 
left leg extending from the tibial tubercle downward. The deep fascia was incised exposing 
the anterior muscle group. The lower third of the anterior tibial muscle was grayish-white 
in color. The impression was that it was not viable. No further exploration was done. 
The wound was packed lightly with wide mesh gauze and a full-length bivalved plaster cast 
applied. Paravertebral lumbar blocks were performed twice daily with no change noted 
in the leg. The patient ran a septic course, and on the eighteenth day it was noted that 
the foot was definitely gangrenous. On February 18, the left leg was amputated 2 inches 
above the femoral condyles. 

Examination of the amputated leg by the pathologist revealed that the anterior and 
posterior arteries were intact. The posterior tibial artery was not thrombosed. The anterior 
crural muscles were necrotic. Microscopic examinations of sections of the anterior tibial artery 
revealed the lumen to be completely occluded by an ante-mortem clot. The walls of the artery 
were infiltrated with polymorphonuclear leukocytes and lymphocytes. 

The patient made an uneventful recovery, the wound healing by primary union. He 
was discharged on March 18. 

Comment on Case 1.—Fasciotomy was performed in the admitting ward 
but was not adequate to completely relieve the increased tension. <A satisfactory 
lumbar block was performed as manifested by increased skin temperature and 
improved color, but the local ischemie process was still operating to prevent ade- 
quate vascularization of the muscles. The subsequent fasciotomy performed 
eight days later was too late; complete necrosis of all the muscles had already 
oceurred. In this case lumbar blocks were not enough to vascularize the muscles. 


CASE 2.—J. W., a 34-year-old man, was admitted to Kings County Hospital on Feb. 23, 
1947, one-half hour after being struck by an automobile. The left leg had been splinted 
before removal to the hospital. Physical examination was negative except for the left leg 
which was markedly swollen and tense in the mid-tibial region. Palpation suggested a frac- 
ture of the tibia at the junction of the middle and lower thirds of the shaft. There was a 1 
inch laceration on the posterior aspect of the leg at the level of the fracture site. The skin 
of the left leg was cool from the upper third of the tibial region down to the fracture site 
and from that level down to the toes it was cold. There was hyperaesthesia to pinprick 
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over the lower third of the tibial region of the leg and on the foot. Femoral and popliteal 
pulsations were present in the left leg but dorsalis pedis pulsations were absent. 

Roentgenograms of the left leg revealed a comminuted fracture of the tibia at the 
junction of the lower and middle thirds. A large piece of loose bone was present on the 
medial aspect of the fracture site. There was a fracture of the fibula at the level of the 
fracture in the tibia and also in the upper third. 

The patient was brought to the operating room three hours after admission and a spinal 
anesthetic was given without any change noted in the leg. The skin and deep (crural) fascia 
were incised on the anterolateral aspect of the leg extending from the tibial tubercle down 
to below the fracture site. The underlying tissues were under great tension because when 
the incision was made the wound edges spread apart markedly and the underlying muscles 
bulged out into the wound. The lateral border of the anterior tibial muscle was separated 
from the adjacent muscles by blunt dissection and the anterior tibial artery and vein 
exposed in their entire lengths. The artery was intact but it was markedly spastic being 
about 3 mm. in diameter. Warm saline solution was used to irrigate the artery but no 
change in its size was noted. The fracture site was palpated and the large piece of loose 
bone on the medial aspect was found to be rotated completely in its long axis so that the 
cortex was adjacent to the fracture site. It was easily rotated into its proper position. The 
wound was lightly packed with wide mesh gauze. A Kirschner wire was driven through 
the os calcis and incorporated into a full-length plaster of Paris cast. The patient was 
returned to the ward and ten pounds of traction applied to the Kirschner wire. The con 
dition of the leg was the same as before the operative procedure. 

Three hours after the patient was returned from the operating room a left lumbar 
sympathetic block was performed using procaine hydrochloride 2 per cent. Within five 
minutes the toes became warm and shortly afterward the cast was stained with blood. Left 
lumbar sympathetic blocks using procaine hydrochloride 2 per cent were performed twice 
daily for the next seven days, and then 4 e.c. of tetraethylammonium chloride was given 
intravenously for the next two days. The skin of the toes remained as warm as the opposite 
foot during this time, and on the third day after admission, pinprick was as well appreciated 
in the left leg as in the right. 

Follow-up roentgenograms showed that the position of the fragments was unsatisfactory, 
and on March 11, 1947, sixteen days after the injury, an open reduction was performed and 
the fragments fixed with three Vitallium screws placed in different planes. The wound was 
closed in layers and the leg immobilized in a full-length cast. Postoperatively a small drain- 
ing sinus developed anteriorly over the fracture despite the fact that penicillin and 
sulfadiazine had been administered since the day of admission. The original wound on the 
anterolateral aspect of the leg granulated in nicely. The patient was out of bed and up on 
crutches on the ninth postoperative day. He was followed in the outpatient clinic; about 
seven months after the injury, examination revealed that the sinus over the fracture site was 
still present and draining a small amount of purulent material. Roentgenogram examination 
revealed partial obliteration of the fracture lines in the tibia with evidence of a low-grade 
osteomyelitis. There was also noted some decalcification of the bone around the screws. On 
September 30, the three screws were removed. There was clinical evidence of union at the 
fracture site. The leg was immobilized in a full-leg plaster of Paris cast and the patient 
discharged to the outpatient clinic. 


Comment on Case 2.—The patient was treated three hours after injury. 
Spinal anesthesia failed to cause any noticeable change in the leg. Marked 
bulging of the muscles was noted on incising the crural fascia showing that there 
was great tension in the muscular compartment. Subsequent lumbar blocks 
after the release of tension relieved the spasm of the vessels and caused bleed- 
ing through the east, vascularization of the toes, ete. 
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DISCUSSION 


Vascular necrosis of the anterior erural group of muscles may result from 
laceration, tear, contusion, spasm, or thrombosis of the anterior tibial artery, 
and cases of each have been described in the literature. We feel that the bulk 
of the cases of this syndrome is due to edema or hemorrhage into the muscles. 
This causes an increase in tension in the rigid anterior compartment, with sub- 
sequent venous obstruction and further inerease in tension until arterial com- 
pression results (similar to the mechanism that operates in volvulus or stran- 
gulated hernia). A review of the cases in the literature and our two cases has 
impressed on us the necessity of considering these cases acute emergencies and 
the necessity of directing primary attention to the release of tension and drain- 
age of blood and serum by early and complete fasciotomy, secondary attention 
to the aspect of vascular spasm, thrombosis, and final attention to the treatment 
of the fracture. 

Jepson, as a result of experimental work on dogs, came to the conclusion 
that drainage may prevent muscle damage if instituted early enough.’ He suc- 
ceeded in producing a Volkmann type of ischemic contracture by blocking the 
venous blood flow and bandaging the extremity. He felt that the mechanism 
was due to a combination of factors, the most important of which were: im- 
pairment of venous flow; extravasation of blood and serum; and swelling of 
tissues with subsequent pressure on the blood vessels and nerves in the involved 
area causing a flaecid paralysis, muscle necrosis, and subsequent contractures. 
He was able to prevent the process by instituting drainage a short time after 
formation of a hematoma. He advised early drainage in human beings where 
these conditions exist. Dennis reports a case of marked swelling of the lower 
extremity following a femoral vein ligation above the fossa ovalis, treated suc- 
cessfully twenty-seven hours later by extensive fasciotomy including the lateral 
side of the leg and the medial and lateral side of the thigh. Edematous bulging 
muscles were noted at operation and the wounds were not closed but allowed to 
granulate. 

We feel that had a complete fasciotomy been performed in Case 1 imme- 
diately after admission, the viability of the muscles might have been preserved 
and the thrombosis averted. Had any delay occurred in Case 2, or had a partial 
fasciotomy been performed, undoubtedly necrosis of the muscles would have 
ensued. During the course of the fasciotomy complete exploration of the ante- 
rior tibial artery should be performed, and evidence of direct injury sought for 
and surgically treated, including arteriectomy if indicated. The use of fluores- 
cein in the operating room is suggested to determine viability of the muscles 
if there is any doubt. 


SUMMARY 


1. Two cases of fracture of the tibia complicated by acute ischemia of the 
anterior crural group of muscles are reported. 

2. Adequate fasciotomy in Case 1 was performed late, and ischemic necro- 
sis had already occurred. Pathologie examination of the leg revealed an ante- 
mortem thrombosis of the anterior tibial artery, but no laceration or rupture. 
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3. In Case 2 fasciotomy followed by lumbar block, all within six hours 
of injury, resulted in preservation of the viability of the muscles. Spinal anes- 
thesia prior to operation was not sufficient to allow vascularization. 

4. Early recognition, early and complete fasciotomy, and subsequent lumbar 
blocks in those eases which do not readily respond to conservative therapy is 
suggested. 
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PAPILLOMA OF THE GALL BLADDER WITH IN SITU CARCINOMA 


Epwarp J. TaBaHu, M.D., MonTREAL, CANADA, AND GORDON McNEER, M.D., 
New York, N. Y. 


RUE papilloma of the gall bladder is reputed to be a rare pathologic 

entity. While the purpose of this paper is to report on four patients who 
have recently been observed at the Memorial Cancer Center in New York City, 
it is more important to record the existence of carcinoma in situ originating 
within the papilloma in three of the patients. We are all familiar with the 
in situ changes that occur in adenomatous polyps of the gastrointestinal tract, 
in papillomas of the urinary bladder, and in polyps of the larynx. Indeed, 
the presence of in situ carcinoma is not peculiar to papillomas per se, since 
it has been observed arising anew in most of the organs and tissues of the 
body. Insofar as we are aware, the three cases recorded here are the first 
reported instances of in situ carcinoma arising from otherwise benign papil- 
lomas of the gall bladder. 

INCIDENCE 

There are no reliable figures available concerning the incidence of papillomas 
of the gall bladder. Probably the main reason for this is the existing con- 
fusion and differences of opinion as to what constitutes a true papilloma of the 
gall bladder. We have not attempted to analyze the incidence of this disease 
at the Memorial Center, since our figures would be misleading. In view of the 
facet that the Memorial Center is a specialty hospital, relatively few cholecystec- 
tomies are performed annually for inflammatory or other benign lesions; the 
majority of such patients are generally referred elsewhere for care and treat- 
ment. 

Kerr and Lendrum are of the opinion that papilloma of the gall bladder 
is an extremely rare lesion, there being only 11 eases acceptable to them re- 
ported up to 1936. Judd and Baumgartner state, however, that this is a rela- 
tively common tumor and that 10 per cent of gall bladders removed by surgery 
have one or more papillomas. The following brief review of the literature 
is intended to offer some conception of the real incidence of this pathologie entity 
and at the same time shed light that would help explain the marked discrepancy 
of the above statements. 

In 1915, Irwin and MaecCarty reported on 85 instances of papilloma in 
2,168 cases of gall bladder disease. At a slightly later date, C. H. Mayo col- 
lected 107 cases of gall bladder papilloma among 2,538 choleeystectomies over 
an eight-year period (1907-1915), an incidence of 4.2 per cent. He felt that the 
papilloma was inflammatory in nature caused by bacterial invasion of the wall 
of the organ and was, therefore, similar in origin to cholecystitis. Phillips re- 
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ported on a group of 500 surgically removed gall bladders over a six-year period 
(1923-1929), each containing one or more papillomas. The total number of gall 
bladders removed during this period was not stated. The majority of his cases 
showed evidence of inflammation either in an acute, subacute, or chronic form. 

Kirklin, in 1931, reported that, in over 17,000 gall bladders removed at the 
Mayo Clinic during a seventeen-year period, the incidence of papillomas was 
8.5 per cent. He stated that the majority of papillomas are found in gall 
bladders which showed no concomitant gross or microscopic pathology. Ocea- 
sionally there was an associated chronic catarrhal cholecystitis with or without 
cholelithiasis. 

Kerr and Lendrum, in their critical analysis of the literature in 1936, found 
that they could accept only 11 cases which in their opinion represented true 
examples of papilloma of the gall bladder mucosa.* They severely criticized the 
use of the term “papilloma” for lesions which were not neoplastic in the true 
sense of the word. 

Once more from the Mayo Clinic, Shepard and associates in 1942 collected a 
total of 45 gall bladders containing one or more papillary-like growths en- 
countered at operation between the period 1906 to 1938, inclusive. They pre- 
sented evidence to show that these were a separate and distinct entity, and 
referred to them as polypi in an attempt to separate them from the remaining 
group of polypoidlike lesions which, up to that time, had been classed together 
and reported from the clinic under the general heading of papilloma. They 
estimated roughly that in 1 of every 100 choleeystectomies the gall bladder 
contained one or more polypi. 

From the Lahey Clinic, in 1948, Swinton and Becker stated that 7 benign 
tumors were encountered in 4,553 gall bladder operations. Four of these were 
papillomas and 3 were adenomas. 

Kane and associates, in a review of the records at the Cleveland Clinic since 
1921, collected 8 instances of papillomas among 2,000 cholecystectomies which 
were performed during this period. They, too, called attention to the marked 
disagreement expressed in the literature concerning the true incidence of this 
condition. In their experience papilloma of the gall bladder is classed as a rare 
lesion and is even less frequent than carcinoma, since they had 30 cases of ear- 
cinoma of the gall bladder during this same time. 

Other reported instances of papilloma of the gall bladder include 3 cases 
described by Miller and 2 by Greenwald. Molle, Risak, Brown and Cappel, 
Lund and Burman, and Reynolds each reported a single case history. 

From this survey of the literature it is apparent that we are dealing with a 
condition, the incidence of which is held in wide disagreement. As previously 
mentioned, the reason for this disagreement appears to lie in the diverse con- 









*They inciuded the cases of the following authors: 
Heschl—1852 University College Hospital—1929 








Schuppel—1880 Vecchi—1929 
Hansson—1905 Henry—1933 
Pels-Leusden—1906 Abell—1933 
Schoenlank—1915 Egyedi—1934 

R.C.S. Edinburgh—1934 
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ception as to what constitutes the pathologic entity of a true papilloma of the 
gall bladder. 

Mayo, MacCarty, and Phillips, in deseribing the papillomas, liken them to 
the normal gall bladder villi, being five to six times the length of normal villi 
and laden with a fatty substance responsible for their grossly yellow appear- 
ance. Histologically the two are said to be identical with the villi in the 
“strawberry gall bladder,” being merely larger and branched. Kerr and 
Lendrum aptly point out that these authors are describing what is more 
commonly referred to as a cholesterol polyp. The latter is not a true tumor, 
but is rather a large localized collection of cholesterol in a villus resulting in 
the formation of a papillomatous-like growth. Graham and associates, over 20 
years ago, emphasized the necessity of making a clear distinction between 
this condition and true papilloma. 

The cholesterol polyps are generally multiple, easily detached, and often 
connected to the wall by a very fine pedicle. The size is usually small, being 
anywhere from 1 to 5 mm. in diameter. On microscopic examination, the 
projections are seen to consist of a central mass of foamlike cells which, when 
suitably stained, are found to contain large amounts of fat. The superficial 
layer of cells consists of a single layer of columnar epithelium identical with 
the epithelium of the normal mucosa of the gall bladder. When broken off, 
some of these polyps may become the nidus of a stone within the organ. 

Another condition which is frequently grouped and confused with a 
true papilloma is one in which there is an inflammatory epithelial prolifera- 
tion commonly seen in chronic cholecystitis. This is the group which Phillips 
refers to as the infective type of papilloma, and which he states occurs in 
badly infected gall bladders. Here one sees active proliferation and hyper- 
plasia of the mucosal epithelium associated with the formation of new glands. 
In some instances there results a downgrowth of the mucosa into or through 
the muscularis resulting in the familiar Rokitansky-Aschoff sinuses. In other 
places the proliferation takes place on the surface of the mucosa, forming again 
a papillomatous-like growth. The term “cholecystitis glandularis proliferans,” 
as suggested by King and MacCallum, is a much more appropriate and descrip- 
tive term for this condition. Histologically the diagnosis can readily be made, 
since one finds, in addition to the above-mentioned epithelial changes, edema, 
dilated and congested capillaries, and infiltration of the serous and muscular 
coats with chronic inflammatory cells. The subserous coat may be much 
thickened, and in long-standing cases the muscular and subserous layers may 
be completely replaced by fibrous tissue. 

True papilloma of the gall bladder is a rare lesion, and in recent years 
we are indebted to the papers of Kerr and Lendrum and of Shepard and asso- 
ciates for emphasizing this fact. The incidence in Shepard’s series was ap- 
proximately one case in every 100 choleeystectomies. The term ‘‘papilloma’”’ 
should be restricted to those lesions which are truly neoplastic and which 
represent in the gall bladder the same type of tumor which we find more fre- 
quently in the urinary bladder and the gastrointestinal tract. By definition 
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one might say that a papilloma of the gall bladder consists of a vascular con- 
nective tissue stalk covered by a single layer of tall columnar epithelial cells. 
Repeated branching and rebranching of the stalk generally occurs, resulting 
in multiple villuslike processes, each of which is also covered by a single layer 
of columnar or cuboidal epithelium. The tumor may be sessile or pedunculated 
and is generally small in size, measuring up to 1 em. in diameter. Larger 
papillomas have been reported. The lesions may be single or multiple. 
Shepard and associates found that 28 per cent of the polypi were single and 
72 per cent were multiple. Kane and associates found multiple papillomas in 
3 of their 8 patients. In our group of 4 patients there were multiple papillomas 
in 2. Shepard and associates were of the opinion that polypi do not oceur in 
otherwise normal gall bladders. In every one of Shepard’s patients there was 
some evidence of chronic inflammation, and in 68 per cent stones were present. 
They concluded that chronic inflammation and the trauma caused by stones 
played an important part in the etiology of papillomas of the gall bladder. 

The condition is not without symptoms; the patient’s complaints are 
generally very similar to those seen in chronic cholecystitis with or without 
stones. All or any of the following may, therefore, he complained of: pain, 
belching, fullness, intolerance to fatty or fried foods, dyspnea, and, rarely, 
jaundice. 

DIAGNOSIS 


The diagnosis of papilloma of the gall bladder can only be made with 
certainty by cholecystography. Kirklin outlined very clearly the characteristics 
of a papilloma as seen in x-ray studies of the gall bladder, and the following 
are among the more significant radiologic findings: 


1. The defect produced by papillomas in cholecystograms maintains a more 
or less constant position even on repeated examinations and with the 
patient in different positions. 

2. The shadow defects are not infrequently two or more in number, and one 
should, therefore, not be misled into mistaking them for stones. 

3. The size or location of the defects is, as a ru'e, not diagnostically 
helpful. Papillomas do not show a predilection for any particular por- 
tion of the gall bladder. 


Kirklin mentioned that the defects were most plainly seen on the twentieth 
hour films, and that in some eases they were only seen at this time. 


TREATMENT 


The treatment of papilloma of the gall bladder is cholecytectomy, not only 
beeause it gives relief of symptoms but, more important, because we believe 
papilloma is a precancerous lesion with real danger of undergoing malignant 
transformation. 

Regarding the relationship of papilloma of the gall bladder and cancer, 
considerable uncertainty is expressed in the writings of the majority of authors. 
In the opinion of most writers there is no known relationship between the two 
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lesions. Unlike papillomas of the urinary bladder and of the gastrointestinal 
tract, those in the gall bladder are considered as definitely not precancerous. 
Shepard and associates stated that no well-authenticated instance of malignant 
change of a gall bladder papilloma has been reported in the literature. With 
regard to the cholesterol polyp, we do not believe that it is capable of undergoing 
malignant changes. This is attested to by their relatively frequent occurrence 
in the gall bladder, and yet to our knowledge there has never been a proved 
instance of cancer developing on the basis of such a lesion. In chronic 
cholecystitis where there is evidence of active proliferation and hyperplasia 
of the mucosal epithelium, Mohardt believes that it is possible for those cells to 
acquire malignant tendencies. Although this possibility is a real one, again 
definite proof of such a transformation is lacking. 

In the literature there are several examples of cancer developing in associa- 
tion with a papilloma. Tleschl, in 1852, published the report of a case which 
had supposedly demonstrated metastasis to the liver, but the hepatic secondaries 
were never confirmed histologically. Ringel, in 1899, described the concomitant 
appearance of cholelithiasis and a papillomatous growth in the gall bladder of a 
47-year-old woman. It was considered to be an early cancer with the patient 
remaining well four years later. Kerr and Lendrum classify this as a ease 
of cholecystitis polyposa. In 1906, Pels-Leusden removed the gall bladder of a 
jaundiced 57-year-old man. It contained no stones but did possess a papillary 
erowth. <A year later the patient presented himself with a similar growth which 
had developed at the mouth of a fistula. Three years later the patient died of 
pulmonary tuberculosis. At autopsy a stone was found in the common duct, 
but there was no further evidence of tumor. Kerr and Lendrum elassify this 
simply as a papilloma. In 1916, Hruska reported finding two papillomas, each 
showing carcinomatous changes, in the gall bladder of a 44-year-old woman. 

Of the 11 cases accepted from the literature by Kerr and Lendrum as 
being true examples of papilloma of the gall bladder, only 2 were associated 
with definite malignant changes. In one ease as described by Schoenlank in 1914, 
the gall bladder contained many papillary projections with frank carcinomatous 
transformation at the base infiltrating into the gall bladder wall. At a second 
operation some time later, metastatic papillary carcinoma was found in the left 
lobe of the liver. The second example was reported by Prof. C. C. Choyee, and 
referred to as R.C.S. (Edinburgh). This patient had obstructive jaundice. 
In addition to the numerous small stones contained within the gall bladder 
there was also a papillomatous growth. The more superficial portions of the 
tumor demonstrated a hyperplastic but nonmalignant epithelium, whereas at 
the base there was obvious infiltrating caneer. 

In his series of cases, Phillips found no instance in which cancer had oc- 
curred in a papillomatous gall bladder. In one there was an associated infiltrat- 
ing cancer within the organ but unrelated to the papilloma. Kirklin stated 
that malignant degeneration of papilloma of the gall bladder is extremely 
rare, there being only one instance noted among the more than 1,400 eases of 
papilloma seen at the Mayo Clinic. In Shepard’s series of 49 examples of 
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papilloma of the gall bladder, there was only one associated adenocarcinoma. The 
stalk was said not to be invaded by eancer. It is not possible to state whether the 
ease reported by Shepard is the same one referred to by Kirklin in his paper 
since they both emanate from the same institution. 

The following ease reports represent 4 additional instances of true papillomas 
of the gall bladder. They are unique in that there was histologic evidence of 
a superficial carcinoma in situ occurring within the papilloma in 3 cases. They 
represent, insofar as we are aware, the first recorded and proved examples show- 
ing this early noninvasive malignant transformation. 





Fig. 1 (Case 1).—Two benign papillomas. The larger, near the fundus, is encircled by a 
piece of Gelfoam. 


CASE REPORTS 


CASE 1 (Figs. 1, 2 and 3).—P. K., a 46-year-old white woman, was first seen at the 


Memorial Center in December, 1945, with a proved anaplastic carcinoma of the cervix classified 





as a League of Nations I. She received a combination of radium and x-ray therapy which was 
completed in February, 1946. The patient remained well until June, 1947, when she was 
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suddenly seized with a severe bout of right upper quadrant pain which lasted for at least one 
hour. There was no associated nausea, vomiting, or jaundice. She did, however, give a long 
history of intolerance to fatty foods. Shortly after this attack she underwent a physical 
examination which was essentially negative insofar as her pelvis and abdomen were concerned. 
A cholecystogram was reported as follows: “There is a one centimeter radiolucent area in the 
lower pole of the gall bladder. This seems most consistent with a small, non-opaque calculus 
or possibly papilloma. The gall bladder shows good function.” On June 17, 1947, she under- 
went a surgical exploration. The gall bladder was grossly normal in appearance with no 
palpable stones within it. An uneventful cholecystectomy was carried out. 


Gross Pathology.—The specimen consisted of a previously fixed 7 by 3 em. gall bladder 
which had been previously opened. Its mucosal surface was green with occasional flecks of 
yellow. It had the gross appearance of a strawberry gall bladder. High in the dome of the 


organ was a papilloma measuring 7 mm. in diameter. In the center of the organ was a second 


papilloma measuring 5 mm. in size. 


Fig. 3. 


Fig. 2 (Cuse 1).—Low-power magnification of the larger papilloma in its entirety. 


Fig. 3 (Case 1).—High-power magnification revealing the perfectly regular and benign 
appearance of the cells and glands. 


Microscopic Pathology—The two papillomas had a benign appearance. They were 
composed of branched connective tissue stalks covered by regular columnar cells, the appear- 
ance of which was similar to the covering epithelium of the adjacent normal mucosa. 

Follow-up.—The patient remained well and free of disease as of January, 1952. 

CASE 2 (Figs. 4 to 8).—M. G., a 40-year-old married white woman, was first seen 
in the clinic at the Memorial Cancer Center in New York City on Jan. 31, 1951. Her chief 
complaint was that of intermittent epigastric pain and distress, present for over four years 
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but particularly severe for the past two years. Nausea and vomiting were frequently asso- 
ciated with the pain, and there was a relationship to the type of food consumed, since all 
types of fatty or fried foods seemed to aggravate the severity of the symptoms. There was 
no history of jaundice, no chills or fever, and no history of hematemesis, melena, or of tarry 
or clay-colored stools. She had voluntarily lost 20 pounds in weight by diet over the past 
two years. 

Physical examination revealed a moderately obese, well-preserved white woman, whio 
appeared to be in good general health. The heart was not enlarged and was regular in 
rhythm, with no murmurs. Blood pressure was 120/80. The lungs were clear to percussion 
and auscultation. The abdomen was soft, but definite tenderness was elicited in the epigastrium 
and in both upper quadrants on deep palpation. There were no palpable abdominal masses, 





Fig. 4 (Case 2).—Gall bladder showing multiple papillomas. The large papilloma in the 
center contained multiple foci of carcinoma in situ. 


A gastrointestinal series and an x-ray film of the lungs were normal. The first gall 
bladder series showed good concentration of the opaque compound and demonstrated at least 
one area of decreased density which remained constantly within the gall bladder shadow. 
A repetition of this examination two weeks later showed once more the previously described 
shadow of decreased density, and was felt to represent a definite filling defect. It was in 
exactly the same position as on the previous study and remained in the same position through- 
out this study. Because of this, and the fact that the gall bladder showed such good concen- 
tration and good reaction to a fatty meal, a diagnosis of a polypoid tumor of the gall bladder 
was made. Remainder of the laboratory studies, including a hemogram, blood chemistries, 
and an electrocardiogram, were within normal limits. 
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The patient was explored through an upper right paramedian incision under gas-oxygen- 
ether anesthesia. The gall bladder was thin walled and partially filled with bile. Several 
firm irregularities were palpated within it, suggesting the presence of polyps. The common 
duct was visualized and palpated and found to be normal in size with no stones within it. 
Exploration of the remainder of the abdominal contents failed to reveal any other gross 
abnormalities. A cholecystectomy was carried out in the routine manner. The postoperative 
course was smooth and uneventful and the patient was discharged on the seventh postopera- 
tive day on a low-fat diet. 


Fig. 5 (Case 2).—Cholecystogram showing filling defect. The defect remained constant in 
shape and position A, after repeated gall bladder series, and B, after a fatty meal. 


Gross Pathology—The specimen consisted of an entire gall bladder which had been 
opened from the fundus down to the cystic duct. It measured 9 em. in length, 4 em. in 
width, and 3 mm. in thickness. The mucosa was smooth and velvety in appearance and was 
everywhere intact. In the mucosa of the proximal third of the gall bladder were 4 peduncu- 
lated, polypoid mucosal excresences, the largest of which measured 1 cm, in greatest diameter. 

Microscopic Pathology—The 38 smaller papillomas were benign and were similar in 
appearance and structure to that described in Case 1. The larger lesion showed multiple 
areas of in situ adenocarcinoma, in which the individual glandular acini were lined by cells 
containing markedly hyperchromatic nuclei of varying size, shape, and position. There was 
u0 evidence of infiltration. 
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Follow-up.—Eighteen months later the patient remained well with no evidence of local 


or metastatic cancer. 


Case 3 (Figs. 9 and 10).—J. L., a 56-year-old white man, had chronic lymphatic 
leukemia for which he had received treatment at the Memorial Cancer Center since July, 
1948. His general condition was characterized by episodes of exacerbation alternating with 
periods of relative remission in response to therapy. During the latter period there would 
occur a regression in the size of the nodes, depression of the white blood count, and improve 
ment in the general state. The spleen, which remained constantly enlarged anywhere from 
4 to 8 fingerbreadths below the costal margin, was a source of continuous pain and discom- 
fort. In an attempt to make the patient more comfortable, a splenectomy was considered 
justified. This procedure was carried out in June, 1951. Following the removal of the 
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Fig. 6 (Case 2).—Low-power view of the largest papilloma. 
Fig. 7 (Case 2).—Higher magnification showing the normal-appearing mucosa in the 
center and the foci of superficial adenocarcinoma in the right lower corner. 





spleen a complete abdominal exploration was carried out. The gall bladder was markedly 
hydropic, and a large stone was palpable in the neck of this organ. Because of this, a 
routine cholecystectomy was then carried out. The entire operative procedure was performed 
without serious effect on the patient, but unfortunately he died the following day from un 
determined causes. 

Gross Pathology.—The gall bladder measured 13 by 8.5 by 5.5 em. It was distended, 
thin walled and tense, and weighed 280 Gm. in its filled state. After opening the gall 
bladder, it was seen to be filled with a clear, thin, greenish fluid. There was a single 
ovoid stone in the gall bladder neck measuring 2.5 by 1.8 by 1 em. composed of cholesterol 
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Fig. 8 (Case 2).—Still higher magnification of the papilloma to show the cellular details of 
the normal epithelium (A) and the carcinoma in situ (B). 
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Fig. 9 (Case 3).—Low-power view of the entire papilloma. 
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Fig. 10 (Case 3).—High-power magnification of the papilloma to show A, normal-appearing 
epithelium and B, an area of superficial adenocarcinoma. 
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Fig. 11 (Case 4).—Low-power view of the entire papilloma. 
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and pigment. Near the fundus was a polyp arising from the mucosa and measuring 2.3 
em. in diameter. The polyp was deep red and contrasted sharply with the rest of the 
tissue. 

Microscopic Pathology.—The gall bladder showed evidence of chronic cholecystitis. The 
papilloma demonstrated a similar histologic configuration as that described in Cases 1 and 2. 
It, too, had an area of superficial carcinoma in situ, in which the cells showed loss of polarity 
with variation in size, shape, and staining reaction. There was no underlying infiltration. 


Case 4 (Figs. 11 and 12).—H. H., a 58-year-old white man, in 1944 was admitted 
to a hospital elsewhere for repair of a right indirect inguinal hernia. At that time he 
gave a history very suggestive of gall bladder disease but, since he had not had any severe 
attacks recently, further investigation of the gall bladder was not carried out at that time. He 
was next seen in October, 1949, on which occasion he was admitted to the hospital with a 
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Fig. 12 (Case 4).—High-power magnification of the papilloma showing A, cellular detail of the 
benign-appearing epithelium in comparison with B, a focus of carcinoma in situ. 


painful obstructive jaundice of several days’ duration. The icteric index was 29 and he 
had definite right upper quadrant tenderness, clay-colored stools, and bile in the urine. 
This attack gradually subsided on conservative management. Subsequent cholecystograms 
failed to show gall bladder function. After suitable preparation, the patient underwent 
an abdominal exploration approximately one week after becoming clinically free of 
jaundice. He was found to have a large number of small stones in the common duct, and 
the gall bladder also was full of stones. The common duct was explored, and a large 
amount of gravel and debris was removed from both the proximal and distal ends. The 
duet was extensively irrigated until all possible fragments of debris were removed. A 
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cholecystectomy was then carried out in the routine fashion. The postoperative course 


was smooth and the patient was discharged from the hospital twelve days later. 

Gross Pathology.—The specimen consisted of the gall bladder received in formalin. It 
measured 10 cm. in length by 6 em. in circumference. The wall was moderately thickened ; 
the mucosal surface was coarsely trabecular and green stained in color, and in one area there 
was a papillary projection 1 cm. across the base by 6 mm. in height. This was relatively 
firm in consistency. The gall bladder contained innumerable multifaceted black stones. 
Also present were 4 larger stones ranging up to 1.5 em. in diameter which were light gra) 
in color. 

Microscopic Pathology.—The papilloma showed a similar structure to that described in 
Case 1. In it there was one small focus of superficial noninfiltrating adenocarcinoma. The 
gall bladder also demonstrated evidence of chronic cholecystitis. 


SUMMARY 


1. True papilloma of the gall bladder is a relatively rare pathologic lesion. 
It is difficult to determine its true incidence, but it probably occurs once in 
every 100 cholecystectomies. 

2. It has been shown that papillomas of the gall bladder are capable of 
carcinomatous transformation. Three of the four cases demonstrated foci of 
noninfiltrating carcinoma in situ. 

3. The diagnosis and symptomatology of papilloma of the gall bladder 
are discussed. Cholecystectomy is the recommended treatment for such 
patients because this disease is capable of giving rise to symptoms, because 
it is frequently associated with cholecystitis and cholelithiasis, and, most im- 
portant of all, because it is a precancerous lesion highly capable of becoming 
malignant. 


Acknowledgments.—We are indebted to Dr. Douglas A. Sunderland, Associate Pathologist 
at Memorial Hospital in New York, for his kind assistance in the preparation of the photo- 
micrographs, and to Dr. William B. Boyd, Jr., Surgeon-in-Chief at the Franklin Hospital, 
Franklin, N. J., for providing the clinical information in Case 4. 
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AN ANORECTOPLASTY FOR EXTENSIVE AND 
COMPLICATED HEMORRHOIDS 


Emit GRANET, M.D., New York, N. Y. 


(From the Surgical Service [Proctology], French Hospital) 


_ seomsonnainlg as the anorectal region is easily accessible to examination and 
treatment, the patient afflicted with hemorrhoids expects from his surgeon, and 
is entitled to, permanent operative cure. Too often, however, the proctologist 
is consulted by irate patients complaining of malfunction of the anorectum 
following purported definitive surgical treatment for hemorrhoids. In these 
eases malfunction stems from structural or pathologie defects of the anorectum, 
the end result of poorly planned or badly executed surgery, or both. Such 
postoperative pathologie anorectal lesions are classified as late complications 
to differentiate them from early complications such as postoperative hemorrhage 
or local wound infections. Among late complications commonly encountered 
are: (1) Anal stricture, (2) Fissure or ulcer, (3) Residual hemorrhoids, (4) 
Mucosal prolapse, (5) Pseudopolyps, (6) Enlarged tags. A short critical dis- 
cussion of these complications at this time will clarify the rationale of a tech- 
nique for hemorrhoidectomy to be described. 

It is the exceptional patient who submits to operation in whom, on examina- 
tion, one finds only the three classical, primary hemorrhoids. In these early 
cases postoperative complications are rare because relatively large areas of nor- 
mal elastie rectal mucosa and anal epithelium remain between individual primary 
hemorrhoids, thus insuring against excess cicatrization and sequelae thereof. 

The usual patient with hemorrhoids, after years of self-medication and 
perhaps several unsuccessful courses of sclerosing injections, finally is referred 
for operative cure of the now-complicated hemorrhoids. In a study of almost 
14,000 patients with hemorrhoids seen at the Mayo Clinic, Buie found coexist- 
ing lesions which ineluded hypertrophied papillae 35 per cent, anal fissure or 
uleer 17 per cent, anal eryptitis 16 per cent, anorectal constriction 10 per cent, 
and anal fistula 3.5 per ecent.?_ It is not unusual to find in many patients multiple 
lesions such as overlapping, prolapsed, ulcerated, internal-external hemorrhoids, 
infected erypts, hypertrophied papillae, anal fissure, or uleer and anal stenosis 
(pectenosis). Faced with such a formidable array of lesions the inexperienced 
surgeon fearing postoperative stricture excises only the larger varicosities. Fol- 
lowing such inadequate hemorrhoidectomies revision operations are soon neces- 
sary. 


LATE COMPLICATIONS OF HEMORRHOIDECTOM Y 


1. Anal Stricture——When one attempts to cure a patient with markedly 
complicated hemorrhoids by utilizing one of the currently popular excision 
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techniques, that is, the clamp and ligature method of Buie,? of Bacon,* of Swin- 
ton,* or the simple ligature method popularized by Milligan,® complete excision of 
all lesions necessarily requires sacrifice of a considerable area of rectal mucosa 
and anoderm. This is so despite the most careful planning and meticulous tech- 
nique at operation. In eases with multiple lesions the unavoidable loss of tissue 
resulting from such formidable procedures leaves only minimal bridges of in- 
tact, elastic anal epidermis and rectal mucosa. With progressive healing, fibrous 
sear tissue proliferates and soon predominates in the anorectal canal. When 
healing is complete the patient is left with a relatively narrowed, foreshortened, 
inelastic anorectal orifice which functionally and anatomically must be con- 
sidered a stricture. 

Even our most skillful surgeons have experienced these unavoidable con- 
tractures following excision of extensive hemorrhoids and their associated com- 
plicating lesions. Consequently, special operative techniques designed to pre- 
vent anorectal contractures in these cases have been proposed by Fansler and 
Anderson,*® Buie,’ E. G. Martin,* Carmel,® and many others. 

2. Fissure or Ulcer—Anal fissure or uleer frequently occurs in the patient 
who is left with a contracted, undilatable anus following hemorrhoidectomy. 
The site of the lesion usually is in the posterior quadrant in, or adjacent to, 
a recent hemorrhoidectomy scar. Repeated trauma resulting from foreeful 
expulsion of a fecal mass through the narrowed orifice results in the tearing of 
the inelastic scar with the formation of a fissure, infection thereof, and its 
subsequent persistence as a chronic, painful anal ulcer. The posterior location 
of the usual anal fissure and its pathogenesis has been ascribed by Buie’® 
to increased expulsive force at the posterior anorectal angle, and by Blaisdell," 
who emphasized the relationship of defecatory trauma to the posterior com- 
missure “muscle bar” formed by the subcutaneous sphincter muscle. To 
minimize the possibility of complications such as contracture and fissure, 
Whitney and Angelo” routinely performed a partial posterior myotomy of the 
external sphincter muscle as part of their hemorrhoidectomy technique. 

3. Residual Hemorrhoids.—It is common experience to find patients with 
hemorrhoidal varicosities which have manifested themselves within very few 
years after a competent and complete hemorrhoidectomy. In such eases it is 
probable that the primary hemorrhoids had indeed been completely removed 
at operation. The term “recurrent” as applied to hemorrhoids, in a strict 
sense, is a misnomer. Varicosities which have been removed cannot recur. The 
reeurrence consists of varicosities of former anorectal venules which, because of 
their normal appearance at the time of hemorrhoidectomy, were left intact. 
Furthermore, small secondary hemorrhoids are often considered insignificant 
by some surgeons at the time of operation and are consequently disregarded. 
In very few months following surgery these enlarge to become clinically 
significant as a source of recurrent symptoms. 

Walter Whitehead’s operation was devised primarily to avoid recurrences 
such as these. It is of interest to quote Whitehead’s views on this point. He 
deseribed the constant position of the classical primary hemorrhoidal masses. 
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He then continued—“But the essential fact remains that though possibly con 
cealed by these masses, there are minute venous radicles behind and betwee 
the main tumors. They are now as small as their larger neighbors once were, 
but let the latter be removed by clamp and ligature, and the apparently in 

significant venules will dilate and take their place, the very removal, perhaps 
affording room for growth, and whilst taking off external pressure leaving thi 
tension within increased [italics mine]. It is on the removal of these rudi 

mentary piles, that the permanence of the cure and the future welfare of thi 
patient depends; and I contend that the operation of excision alone {Whit 

head’s] satisfactorily accomplishes this object.” 

The popularity of the Whitehead operation at the turn of the century is 
clear evidence that his views were logical and acceptable to many eminent 
surgeons. Furthermore, it has been the experience of many of us that when our 
hemorrhoidectomized patients are followed and re-examined endoscopically 
after a number of years, new varicosities are indeed found between individual 
scars. These new varicosities are small, usually symptomless, and generally 
lend themselves to successful treatment with a few submucosal sclerosing injec- 
tions. 

4. Mucosal Prolapse——External prolapse of redundant rectal mucosa with 
its annoying symptoms of bloody mucoid soiling, skin maceration, and pruritus 
occurs not infrequently as a late sequel to hemorrhoidectomy. The patient com- 
plains of these prolapsed mucosal masses as his “recurrent piles.”” The common 
association of a hemorrhoidal varix and prolapse of the rectal mucosa proximal 
thereto is well known. In eases of postoperative mucosal prolapse personally 
observed, redundant rectal mucosa prolapsed over the cicatrix at the site of the 
former hemorrhoidal varix. Of significance in these eases is the fact that the 
sear tissue terminated just proximal to the anorectal line. It must be assumed 
that at operation the varicosities were indeed completely removed. However, 
the associated reundant rectal mucosa proximal to the hemorrhoid and in the 
same sagittal plane was left intact. With the passage of time, the redundancy 
increases and eventually rectal mucosa prolapses externally over the distally 
placed hemorrhoidectomy sear. Prophylaxis of this embarrassing complication 
makes it mandatory to utilize operative techniques which will insure removal 
of all associated mucosal redundaney as well as the actual hemorrhoidal 
varicosity. 

5. Pseudopolyps—Hemorrhoidectomy by the various excision techniques 
requires ligation of the hemorrhoidal stump. Absorbable catgut is generally 
used, the stumps being variously sutured or tied so that a small nubbin of 
sutured mucosa and knotted catgut remains in the anorectum. With these 
techniques it is expected that tissue strangulation at the site of ligation will 
take place so that the stump will have sloughed completely by the time the eatgut 
is digested. The shallow, granulating defect resulting heals rapidly. Un- 
fortunately, however, this sequence of events does not always take place. 
Anoseopie examinations of hemorrhoidectomized patients not infrequently re 
veals a mucosal exerescence, really a sessile pseudopolyp, at the site of the 
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former hemorrhoidal stump. In such cases premature digestion of the catgut 
results in incomplete obliteration of the vascular supply to the stump with 
subsequent survival of, and proliferation of, some part of the rectal mucosa in 
the ligated stump. The malignant potentiality of these pseudopolyps makes 
it mandatory that they be completely destroyed by electrodesiceation when 
found at follow-up endoscopy. 

6. Enlarged Tags.—The surgeon who retains a slight exeess of perianal skin 
at the completion of a complicated hemorrhoidectomy is wise. Should edematous 
tags persist, they can be removed by simple excision after the anorectum is 
well healed and its elasticity assured. I have seen surgeons indulge them- 
selves in a meticulous wound toilet, removing all redundant perianal skin by 
which means they attain a cosmetically beautiful wound on the operating 
table. Too often, unfortunately, the final result of such zeal leaves the patient 
with a taut, rigid, fissured anal verge. Excess skin tags, although a common 
complication after extensive hemorrhoidectomy, cause few, if any, clinical 
symptoms. They can be easily removed under local anesthesia in the office if 
cosmetically unacceptable to the patient. 


DISCUSSION 


This survey of complications following extensive hemorrhoidectomy empha- 
sizes the fact that the currently popular, relatively simple ligation techniques do 
not adequately cope with the extensive and variform lesions encountered. The 
need for a surgical technique which will eure extensive and complicated hemor- 
rhoids has long been recognized and sought for. Unsatisfactory end results were 
reported by Kantor™ in 35 (43 per eent) of 80 private patients who had had 
a hemorrhoidectomy. Late complications included: return of hemorrhoids, 22; 
stricture, 8; fissure, 3; incontinence, 1; and fistula, 1. 

Walter Whitehead, in 1882, was perhaps the first to propose a technique the 
aim of which was to remove in its entirety the ‘‘pile-bearing” area of the 
anorectum. It is not generally known that in his original description Whitehead 
guarded against stricture by retaining mucosal bridges between hemorrhoidal 
masses whenever possible. He stated, “I may mention that whenever it is 
feasible, with strict regard to removing every evidence of hemorrhoidal growth, 
I invariably leave longitudinal strips of mucous membrane continuous with the 
skin, but in severe cases requiring the removal of the entire cireumference I have 
no fear of the bowel’s being ineonveniently contracted when mucous membrane 
alone is sacrificed.’”’* The original technique of Whitehead in principle was 
utilized by Fansler and Anderson® and by E. G. Martin‘ in their operative tech- 
niques for complicated hemorrhoids. 

By 1887, in a second paper, Whitehead discarded the preferential use of 
mucosal bridges and routinely excised the entire cuff of pile-bearing anorectum 
en masse. A eareful reading of Whitehead’s description of his technique makes 
it apparent that the frequently reported complications of ectropion, stricture, 
and incontinence are probably due to gross neglect in carefully and meticulously 
following Whitehead’s original directions, to bad surgical technique, to wound 














GRANET rcs 


76 
infection, or to combinations of these defections. In discussing the site of the 
distal incision Whitehead clearly stated that *‘the incision must be made through 
the mucous membrane and not through the skin.” He ended his paper by 
summarizing his experience in more than three hundred cases with no com- 
plications, “such as ulceration, abscess, stricture or incontinence of feces.’’® 
That Whitehead’s operation was theoretically ideal for extensive hemor- 
rhoidal disease was generally well recognized. The need for such a procedure 
is shown by citing the opinion of II. Graeme Anderson,'® resident surgeon at 
St. Mark’s Hospital for Rectal Diseases, London, that stronghold of the ligature 
operation. Anderson’s experience indicated that the clamp and cautery should 
be used when not more than three hemorrhoids are present, the ligature opera- 
tion to be used in the majority of cases where three to five piles of the combined 
internal-external variety may be excised together, and the Whitehead operation 
to be indicated in the following conditions: “(a) Where there is a genera! 
hemorrhoidal condition involving a whole cireumference of the anal canal and 
especially, if there is a good deal of prolapse and also in cases where there is 
extensive thrombosis. (b) In eases where though the piles may not be large, 
there is a pathological condition which may be deseribed as a prefissure or a 
prefistula state. In these conditions the anal valves are enlarged and curious 
little blind submucous pockets may be found running for a varying length 
upward.” These probably refer to lesions which we eurrently term anal erypts 


and duets. 


TABLE I. LATE COMPLICATIONS RESULTING FROM WHITEHEAD’S OPERATION 








| NUMBER OF | RECUR- | INCON 

YEAR AUTHOR | CASES STRICTURE | ULCER | RENCE ECTROPION | TINENCE 
1887 Whitehead 300 - - - ~ 

1906 Tuttle 200 2 10 ~ - - 
1909 Anderson 100 5 - ~ - - 
1910 Takaki 176 a 2 - - 

1910 O’Conor 500 2 - - 
1911 Bishop 127 ] - ~ - 

1913 Hodda 127 l ] - l 

1913 Stone 185 3 - 5 - l 
1945 De Courey 180 ~ - ~ ~ - 
1945 Total 1,895 19 13 6 1 





At the turn of the century and for some time thereafter the Whitehead 
operation attained its greatest popularity and was widely used. It is probable 
that surgeons of the period rigidly followed the technique of Whitehead as 
attested by their uniformly satisfactory results (Table I).‘’ It is noteworthy 
that eectropion is mentioned only once in follow-up examinations of 1,900 
patients. This implies that ectropion can be avoided by incising the mucosa at 
the dentate (anorectal) line as Whitehead directed, and not at the anocutaneous 
line (anal verge) as is commonly done. It is probable that the criticism, invec- 
tive, and abuse directed toward Whitehead’s operation is truly undeserved and, 
as Eaton’® points out, reflects more on the lack of ability of the defamers than 
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on Whitehead. Several contemporary surgeons'®*! have retained the Whitehead 
operation, using it frequently, and report consistently satisfactory postopera- 
tive results. 

Though adequate in removing all rectal lesions, in my opinion the White- 
head operation fails to cope with external hemorrhoids and other lesions which 
involve the anus and perianal regions. Buie in part recognized this deficiency 
of the Whitehead technique and devised his amputative plastic operation to 
remedy its shortcomings. Buie limits the use of his amputative operation to 
patients with encircling hemorrhoids, associated with considerable prolapse and 
perhaps other lesions. Despite a decided improvement on Whitehead’s opera- 
tion, the amputative plastic operation has not attained universal acclaim. 


PECTEN BAND 
SUBCUTANEOUS 


Fig. 1.—Bidigital examination of the anesthetized anorectum. The pecten band and fibrous 
infiltration of the subcutaneous portion of the external sphincter limit dilatation. 


Swinton and Slaughter* had a number of patients with narrowed, fore- 
shortened anal eanals following the amputative operation and recently have 
rarely employed this technique. Likewise, Nesslerod?? in his recent book writes 
that “The author’s chief concern from his own experience with the Buie amputa- 
tive operation is the greater possibility of postoperative anal contracture.” 
Buie** has modified the original technique of his amputative plastic hemorrhoid- 
ectomy. He now provides three sulci for wound drainage as well as an elaborate 
regimen of preoperative bowel preparation, antibiotics, diet, and wound dress- 
ings, all directed toward minimizing wound contamination, thereby aiding 
primary union at the suture line. 

In retrospect and with consideration of the facts presented heretofore, it 
should be obvious that no single technique has been devised which results in a 
universally satisfactory operative eure for complicated hemorrhoids. The prob- 
lem was erystallized by Newton Smith** when he reported that ‘‘It has been 
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stated factually that there are three groups of hemorrhoids and that these occur 
in the right posterior, right anterior and left sides of the anus. This may lh 
basically true but the exceptions occur with such frequency that the fact proves 
to be of little actual value in practical application. The solution of the proper 
method of removing hemorrhoids in any given ease probably lies not in the 
application of the one suitable method as much as it does in the appropriation 
of portions of several methods to form a composite operation based on the plastic 
needs of the patient.” 

In recent years, with this sage advice for guidance, I have developed a 
technique for the management of extensive and complicated hemorrhoids which 
has resulted in completely adequate end results as judged by the absence of 
complications previously discussed, this end being attained with a minimum of 
postoperative pain, morbidity, and hospitalization. 


Fig. 2.—Ring retractor with traction sutures in place. Excellent exposure is attained and the 
use of a second assistant can be dispensed with. 

My technique combines essential features of the techniques of Gabriel, of 
Whitehead, of Milligan, and of others, veritably a “shotgun” anorectoplasty. 
The evolution of this procedure stems from former difficulty in adequate manage- 
ment of multiple lesions involving especially the posterior quadrant. It is not 
uncommon to find secondary hemorrhoids completely filling the posterior 
commissure, these merging with large, prolapsing primary hemorrhoids in the 
posterior lateral quadrants. In other cases, situated between large adjacent 
hemorrhoids, one commonly finds a chronic anal fissure or uleer with its triad 
of “sentinel” pile, ulcer, and mucosal papilloma. Infected, indurated anal 
erypts and ducts with associated hypertrophied papillae also oceur frequently 
in the posterior quadrant. 
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Anal stenosis is common in patients having multiple lesions. The con- 
striction results from a band of fibrous connective tissue encircling the anal 
canal just beneath the anal epithelium. According to Miles, Abel, and others 
this pecten band results from fibrous infiltration of the subdermal tissue of the 
anal eanal. It is engendered over the years by infection extending into the 
anus from infected erypts and duets, from infected fissures, and from chronic 
passive congestion associated with varicosities of the hemorrhoidal plexus. 
Similarly, localized fibrotic infiltration of fibers of the subeutaneous external 
sphineter muscle results from the proximity of overlying infected fissures and 
anal erypts. When occurring posteriorly, as it commonly does, this in- 
durated “muscle-bar” constricts and fixes the posterior anal angle, thereby sub- 
jecting the mucosal tissue in this region to repeated defecatory trauma.” 






SUPERFICIAL 
EXTERNAL SPHINCTER 


DEEP 
AL SPHINCTER 





Fig. 3.—Dissection of the quadrilateral flap to the dentate line. The fissure triad, adjacent 
hemorrhoids, pecten band, and the subcutaneous sphincter have been mobilized. 


TECHNIQUE OF OPERATION 


Preoperative measures will not be discussed, as no unusual procedures are 
used. Detailed operative sequence is planned following the induction of satis- 
factory anesthesia. Ideal anesthesia is afforded by caudal epidural block com- 
bined with transsacral infiltration of the second sacral nerves. The latter step 
speeds induction time so that by the time the patient is locally prepared and 
draped, sphincter relaxation and sensory anesthesia are complete. In appre- 
hensive patients who usually do not take caudal anesthesia well, saddle-block 
anesthesia is utilized. The prone jackknife position with buttocks spread by 
adhesive straps secured to the table provides comfortable operating conditions. 
Adequate anesthesia affords satisfactory sphineterie relaxation so that manual 
dilatation is superfluous. 

In planning operative sequence it is mandatory first to examine the patient 
for the presence of a constricting pecten band. The lubricated index finger of 
each hand is inserted into the rectum, hooked about the sphincter musculature, 
and gently spread. The anal musculature gives way readily, but if pectenosis 
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is present, this thin, fibrous band in the subepithelium of the anal canal will 
limit spread of the opposed fingers. A major difference in operative procedur 
depends upon the presence or absence of a constricted anus (Fig. 1). 

Ideal exposure of the anorectal operative field is attained through the use 
of traction sutures secured over a metal ring retractor described first by 
Marshall** and more recently by others.** ** Traction sutures are placed in 
the perianal skin as illustrated. The anorectum is then held open with a 
bivalve speculum while sutures are drawn taut and secured with a clamp. 
With lesions thus completely exposed the procedure to be followed can now bx 
planned (Fig. 2). 













’ Fig. 4.—A line of normal rectal mucosa well above the proximal extent of diseased 
tissue is secured and everted. It is essential to demonstrate with this maneuver that healthy 
mucosa can be mobilized for later use in constructing a new dentate line. 


Let us assume that our patient has extensive, encircling, overlapping, and 
prolapsed hemorrhoids complicated by a posterior commissure anal ulcer, 
cryptitis, papillitis, and anal stenosis. The first phase of the operation starts 
with a modification of Gabriel’s *’ triangular en bloe excision of the posterior 
lesions. Approximately 4 cm. from the posterior anal verge, the perianal 
skin is incised transversely for about 4 em. Allis clamps are applied at each 
extremity and in the center to aid traction. From each extremity of the 
primary wound the skin is again incised, this incision directed and converging 
toward the posterior lateral anal verge. This quadrilateral skin flap is dis- 
sected and lifted from the underlying subcutaneous fascia to expose the 
superficial and deep portions of the external sphincter muscles in their posterior 
aspects. As the anal verge is approached, the subcutaneous portion of the 
external sphincter muscle is exposed and is seen to be adherent to the skin and 
anoderm. 

At this point procedure varies in individual cases subject to the findings 
of the bidigital examination previously described. In the present case anal 
constriction was found. This is relieved by extending the converging skin in- 
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cisions boldly through the subcutaneous sphincter muscle and pecten band. 
The posterior portion of the subeutaneous sphincter muscle thus becomes in- 
eorporated in the en bloc dissection of skin, sentinel pile, and anal uleer (Fig. 
3). The dissection has now approached the dentate (anorectal) line. Incision 
of the constricting pecten and fibrotic subcutaneous sphincter muscle mobilizes 
the anorectum so that by tightening the dilating traction sutures, the anorectal 
lumen is enlarged, thereby affording improved exposure. The next phase of the 
operation consists of a modification of Whitehead’s operation. 





_, Fig. 5.—The lateral incisions are extended cephalad to include the posterolateral hemor- 
rhoids. These incisions terminate just below the line of normal mucosa delineated by the 
three Allis clamps. 


By reaching high on the posterior aspect of the sphineterie rectum, about 
3 em. cephalad of all pathologie tissue, a transverse line of rectal mucosa is 
grasped in three Allis clamps. This normal rectal mucosa will be used to con- 
struct a new dentate line. Gentle distal traction on the Allis clamps everts the 
rectal mucosa so demonstrating that it ean be mobilized externally with ease to 
overlie the exposed border of the deep portion of the external sphincter muscle 
at the level of the dentate line (Fig. 4). After thus insuring mobility at the 
rectal mucosa, the en bloe excision is resumed. The lateral skin incisions are ex- 
tended to ineorporate the posterolateral hemorrhoids and are continued across 
the anoderm and mucosa. Both lateral hemorrhoids are thereby ineluded in the 
quadrilateral pedicle (Fig. 5). 

By gentle blunt dissection with the sealpel handle, the internal sphincter 
muscle is stripped from the submucosa of the rectum, thereby freeing the dis- 
sected pedicle up to the level of normal mucosa marked by the Allis clamps. 
The dissected pedicle now contains all pathologic tissue in the posterior half of 
the anorectum. The quadrilateral pedicle is now amputated by ineising the 
rectal mucosa just distal to the line of Allis clamps which delimit normal rectal 
tissue. The freed mucosal edge is quickly secured with a number of Allis clamps 
as the anchor clamps are released. Two or three briskly bleeding terminal 
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branches of the superior hemorrhoidal artery in the submucosa are clamped and 
tied with fine, plain catgut (Fig. 6). 

The free mucosal margin secured by the Allis clamps is drawn externall) 
and is found to overlie without tension the deep portion of the externa! 
sphineter muscle at about the level of the former dentate line. It is sutured t 
the exposed distal free margin of the deep external sphincter muscle, starting at 
the center and proceeding laterally (Fig. 7). Interrupted, fine, plain catgut 
sutures are used incorporating only a small portion of mucosa and muscle. 
Sutures are spaced about 5 mm. When the suture line is completed, venous 
ooze from the mucosal edge is controlled. Should infection oceur, sutures give 
way readily, thereby affording drainage into the rectal lumen. We have now 
completed a modified Whitehead excision of all lesions in the posterior half 
of the anorectum, supplemented by the posterior drainage afforded by the 
Gabriel technique for fissurectomy. The important feature of this technique 
is the formation of the new anorectal margin at the level of the dentate line 





Fig. 6.—Amputation of the quadrilateral pedicle which contains all lesions in the 
posterior half of the anorectum. The free margin of normal mucosa is secured with a row 
of Allis clamps as the three anchor clamps are released. 


instead of at the cutaneous verge as Whitehead directed. Following wound 
healing by granulation, the new epithelium in the anal canal gradually as- 
sumes the pliability and dilatability of normal anal epithelium. 

There now remains a large prolapsed right anterior internal-external 
hemorrhoid as well as hemorrhoidal varicosities in both anterolateral 
quadrants. The posterior skin and mucosal margin of one such antero- 
lateral hemorrhoidal mass is lifted in Allis clamps and the underlying, sub- 
mucosal varicose tissue is excised by morcellation and scissor dissection. <A 
loose bridge of redundant mucosa, anoderm, and skin results. One or two sub- 
dermal mattress sutures are taken near its posterior edge and are secured to 
the subcutaneous fascia in the lateral angle of the posterior wound. The 
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anoderm bridge is thereby drawn flat, thus removing all redundaney and 
covering the lateral portion of the denuded wound with a pedicle graft (Fig. 
7). “Dog ears” of redundant skin are trimmed flat. The opposite side is 
similarly treated. Venous ooze from beneath the anodermal grafts is dis- 
regarded, as bleeding is controlled when dressings are applied. This utiliza- 
tion of residual mucosa and anoderm after ablation of submucosal varicosities 
diminishes the area of raw wound surface and insures against a residue of 
excessive tags. 

The remaining anterior hemorrhoid is excised by the silk ligature 
technique.**> The internal hemorrhoid, redundant rectal mucosa proximal 
thereto and the associated external hemorrhoid are grasped and held up in 
three Allis clamps. A small transverse incision is made in the perianal skin 
2 em. from the anal verge, thereby exposing the subcutaneous areolar fascia. 





Fig. 7.—Normal rectal mucosa sutured to the border of the deep external sphincter 
lateral variconition lott. Miphheliet fap sutered te posterior perianal tnacin forming ‘pedicle 
graft, right. From Am. J. Surg. 84: 534, 1952. 

With the handle of the scalpel, blunt dissection directed cephalad makes a 
line of cleavage which enters the perianal space medial to the subcutaneous 
portion of the external sphincter muscle. With sharp dissection the skin and 
mucosa are divided close to the hemorrhoidal pedicle and the incision is care- 
fully extended to just above the dentate line on each side. By snipping a few 
terminal fibers of the longitudinal muscle of the rectum, the pedicle swings 
free. It contains only the skin, hemorrhoid, and all associated redundant 
rectal mucosa. A medium curved Mayo needle threaded double with a long, 
heavy silk ligature is passed through the pedicle at its proximal extremity, 
from the wound sulcus to the lumen (Fig. 8). The needle is cut free and the 
pedicle is tied very tightly on both sides with the knots placed on the lumen. 
The pedicle is excised 5 mm. distal to the knot, thereby insuring against pre- 
mature slipping of the strangulating ligature during defecation. The ligated 
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pedicle is drawn down into the wound to cover the denuded area and 

fixed with one fine catgut suture to the subcutaneous fascia at the anal verg 
The pedicle sloughs out in eight to ten days leaving a shallow, granulatii 
defect flush with the mucosa, thereby forestalling the possibility of pseud: 
polyp formation. A final inspection of the posterior suture line completes t] 
operation. 

Tension sutures and adhesive straps are removed. The anorectum is not 
packed or drained. The denuded wound is covered with petroleum jelly 
gauze over which is layered a pressure dressing of plain gauze held in place hy 
adhesive straps. 





Fig. 8.—Dissection of the anterior hemorrhoidal mass. Transfixion of the pedicle through the 
termination of the fibrous longitudinal muscle of the rectum. 


The patient receives morphine sulfate, 0.015 (gr. 144), or an equivalent 
drug directly on his return to his bed and well before anesthesia has worn 
off. My experience proves the validity of Alley’s*? recent statement that, 
“The maximum physiologic and pharmacological effect of morphine is obtained 
in the absence of pain. The presence of severe pain will greatly reduce or 
completely nullify the effects of ordinarily effective doses of the drug. Thus 
a small or moderate dose given before or immediately after the onset of dis- 
comfort may be more effective than a large dose given later after the pain has 
become severe.” Hypodermie sedation for severe pain is ordered every three 
hours if necessary and its use is encouraged. The average patient requires 
three doses in the first twenty-four hours. It should be obvious that a fresh 
wound heals better and bleeds less when splinted, as it is, in a sedated, quiet 
patient. 

On the first postoperative day dressings are removed and the edges of the 
posterior wound are spread to prevent adherence and bridging. During hos- 
pital residence daily spreading is necessary to insure adequate drainage. 
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A high protein, high vitamin diet is instituted and frequent sitz baths are 
ordered. A hydrophilic laxative (Hydrocil, Konsyl, Mucilose) is administered 
three times daily in a full glass of water. A formed, firm, slippery and non- 
irritating evacuation usually results on the third postoperative day. At home 
he continues the hydrophilic colloid and maintains a full diet. Activity is not 
limited. A perianal douche is found to be more cleansing and more convenient 
than sitz baths. The douche is self-administered by the patient who sits over 
the edge of the tub and hoses himself down with warm tap water delivered 
at the anus by means of an inexpensive rubber-hose bath spray available in any 
pharmacy. The wide spray tip is removed so that the water emerges in a solid 
stream directed at the anus by the patient who holds the hose in his right hand 
while retracting the left buttock with the left hand. For ambulatory patients 
anal lavage so administered has obvious practical advantages over the sitz 
bath. 

Most patients resume their full occupations after about two weeks. 
Weekly office visits are required for six weeks. The wound is inspected; 
exuberant granulation tissue in the posterior wound, if present, is removed 
with a sharp uterine curet. Procaine powder sprinkled on the wound makes 
this procedure painless. The index finger is passed into the rectum at each 
visit. Even if somewhat tight, the wound is not dilated. An anal scar is 
similar to the sear of laparotomy wound in that it is swollen, indurated, and 
tender for several months after operation. In the anus a swollen sear en- 
croaches on the lumen, thereby diminishing its volume. Several months to a 
year after operation a laparotomy wound shrinks, blanches, and becomes 
pliable.*?. So also does an anal rectal sear so that the diameter of the anorectum 
gradually increases as the sears shrink and become pliable. These changes are 
physiologie and require time. These facts must be pointed out to the patient 
to justify the seemingly prolonged period of postoperative observation. 

‘inal examination takes place six months after operation at which time 
digital, anoscopie, and sigmoidoscopic examination are repeated. Despite 
the removal of considerable skin and anal epithelium from the posterior half 
of the anal and perianal regions, the wounds heal by granulation in four to six 
weeks. At about six months postoperatively the perianal sear is seen to be 
soft and pliable, and the anal portion of the sear grossly resembles a normal 
anoderm. The rectal mucosa posteriorly is in its proper position at the site of 
the former dentate line and in appearance is almost indistinguishable from 
a normal anorectal junction. By bringing down rectal mucosa and suturing 
this to the skin, Whitehead failed to leave space for re-establishment of a pliable, 
dilatable anus. 

One further important point: In eases of large prolapsing hemorrhoids 
occurring especially in the aged, it is found at bidigital examination under 
anesthesia that the anal sphincters dilate widely. In these patients with poor 
sphincter musculature, the subcutaneous sphincter muscle is carefully pre- 
served during dissection of the quadrilateral flap by peeling it away from 
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the skin at the anal verge. One so attains a firmer posterior anorectal angle. 
the added support of which diminishes the tendency to further postoperativ: 
prolapse. Furthermore, in these cases the posterior wound edges are no 
spread postoperatively. The resultant bulky sear affords improved suppor’ 
to the weak sphincter mechanism. It must be understood that the sequence 
and steps of the operation herein described must be modified to suit pathologic 
conditions as they occur in individual patients. 


SUMMARY 


1. Unsatisfactory end results commonly follow surgical therapy for ex 
tensive and complicated hemorrhoids. Such malfunction stems from late post 
operative complications, among which are found stricture, fissure, “recurrent” 
hemorrhoids, mucosal prolapse, and other lesions. 

2. In extensive, complicated hemorrhoidal disease, simple operative tech 
niques for hemorrhoidectomy do not afford end results consistently free of late 
complications. 

3. A plastie surgical technique is deseribed which combines and freely ap- 
plies the best features of the operations of Whitehead, of Gabriel, of Milligan, 
and, perhaps, others. By its use one is able to remove completely all hemorrhoids 
and other associated complicating lesions from the anorectum with minimum 
morbidity, hospitalization, and pain. 

4. Consistently satisfactory end results as judged by a pliable, dilatable 
anorectum free of all pathologie lesions have been attained. 
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PLASTIC ARMOR FOR EXPERIMENTAL ANIMALS 


JOSEPH K. NarRAt, M.D., JosepH P. CANGELOs!I, M.D., AND 
b] b] 
JOHN V. BELMONTE, M.D., Cuicago, ILL. 


(From the Surgical Service, St. Elizabeth Hospital) 


i’ SOME instanees, especially when the thoracic or abdominal incision, after 
an operation on an experimental animal, is closed completely, no dressing 
is required. In others, particularly when some sort of fistula is made or a 
drain is inserted, a protective jacket must be applied, to prevent the animal 
from exposing or traumatizing the wound. Canvas jackets customarily used 
in such eases are difficult to keep in place, become soiled easily, and, therefore, 
require frequent changes and must be removed whenever an inspection of the 
wound is desired. 

To avoid such drawbacks of the conventional jackets, plastic material 
may be used for the same purpose. A plastic cylinder enveloping the trunk of 
the experimental animal, especially the dog, (1) serves as an armor protecting 
the wound from external traumas, (2) being transparent, allows inspection of 
the wound without being removed and (3) is not easily displaced. 

Two products have been found to serve the purpose best: cellulose 
acetate* and vinyl chloride-acetate resins.t The materials are marketed in 
form of tough, thermoplastic, transparent films possessing high tensile 
strength, high tear strength, outstanding chemical resistance, and a_ high 
degree of imperviousness to moisture vapors, all qualities valuable for pro- 
tective jackets. 

TECH NIQUE 

A “custom-tailored” armor (Fig. 1) is fashioned with strong scissors 
from a colorless, transparent kind of sheeting 20 by 50 inches in diameter 
and 0.03 ineh thiek. Great care must be exercised not to make the jacket 
excessively long lest chafing and excoriations in the groins be eaused by 
pressure and friction. Four holes are formed with a common household drill 


on corresponding sides along the length of the jacket. The anterior and 
posterior edges of the jacket are well padded with felt or cotton and adhesive 
tape. The armor is placed around the trunk of the animal and short pieces of 
wire are threaded through three pairs of holes and twisted, to keep the edges 


Received for publication, March 26, 1953. 

*Colorless, transparent, unplasticized Plastacele, manufactured by FE. I. Du Pont de 
Nemours and Co., Wilmington, Del. 

*+Plastic rigid unplasticized sheeting compound, designated “20x50 in. Vinylite 0.03 in. 
thick, PP VS 1310 clear 01."" manufactured by Bakelite Division, Union Carbide and Carbon 
Corporation, New York, N. Y. 
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together. Both ends of a thin chain placed around the animal’s neck are 
earried through the remaining two holes and fastened one to another. The 
use of a zipper did not prove practical. 

Some investigators, instead of using a canvas jacket around the animal’s 
trunk, prefer to apply a plaster-of-paris collar to the neck, to restrain the 
animal from biting the sutures. Such a relatively heavy and uncomfortable 
collar can likewise be replaced by a plastie cylinder fashioned in the above- 
described manner. 


Fig. 1. 


The jackets stand much tear and wear, and need replacement only at long 
intervals. They can be cleaned by placing an irrigating nozzle between the 
jacket and the animal’s body, or the gradually accumulating debris and 
secretions may be wiped off with sponges mounted on a long forceps. 


SUMMARY 
The authors describe a plastic protective jacket which is sturdy, stays in 
place, and allows inspection of the wound without being removed. 








Case Reports 











CONGENITAL MICROCOLON 
REPORT OF A PATIENT SURVIVING OPERATION 


L. Jos LANE, JR., M.D.,* AND PAULO DE Barros FRANCA, M.D.,** 
Sio Pau.Lo, BRaAzIL 


N APPARENTLY healthy infant girl was born at 1:30 a.m., Nov. 27, 1950, 

in an easy primiparous delivery to young healthy Scottish parents. During 

the day the absence of gas and stools was noticed; the child presented no other 

disturbance. During the subsequent night, however, she became distended, was 
restless, and began to vomit and ery out frequently. 

Examination on November 28 revealed a perforate anus. Flat x-ray plates 
showed signs of intestinal obstruction. A catheter was inserted in the rectum, 
but no gas or meconium was released. Barium was introduced, revealing a 
much narrowed rectum and lower sigmoid not passing up beyond this indistinct 
limit. At 1 p.m. exploratory laparotomy was performed via a left rectus incision, 
under open-drop ether-inhalation anesthesia, blood transfusion having been 
commenced in an ankle vein. 

Laparotomy disclosed a distended small bowel which was followed down 
to a point of complete torsion and obstruction by a small fibrous band to the 
left of midline at about the level of L;. The last 10 em. of ileum above the 
obstruction presented gangrenous changes. Beyond the obstruction the re- 
mainder of ileum, about one-third of its total, the cecum, and ascending colon 
presented as an atrophic tubular structure almost continuous at the ileocecal 
juncture, with frequent knotty bulges due to collections of inspissated meconium. 
A free atrophic Meckel’s diverticulum and appendix were also present. The 
rectum and lower sigmoid were identified easily by the catheter previously in- 
serted, the appearance of the bowel at this point being that of a congested and 
thickened appendix. The transverse colon and upper sigmoid were not searched 
for. 

The fibrous band was incised and the ileum clamped above the point of 
gangrenous change. Below the clamp the ileum was removed. Beyond the 
point of obstruction the atrophic structures were removed to the upper limit of 
ascending colon, leaving a nearly bloodless field. The remaining stump of colon 
was doubly ligated at the level of the hepatic flexure, no attempt being made to 
isolate or identify the transverse colon. 

An incision was made longitudinally as low as possible in the lower sigmoid 
over the catheter and a small quantity of barium was found. The lumen barely 

Received for publication, Aug. 18, 1952. 


*Surgeon and Assistant Director, Hospital Samaritano. 
**Pediatrician, Hospital Samaritano. 
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accommodated the No. 14 catheter, which was then withdrawn from below. The 
ileal stoma was then anastomosed to the lower bowel in an end-to-side maneuver, 
with some difficulty owing to their disproportions. A solution of penicillin- 
streptomycin was left in the abdominal cavity and its wall was closed in three 
layers, using three steel sutures for reinforcement of the fascial layer. Dura- 
tion of operation and anesthesia was about ninety minutes and the child left 
the table in good postoperative condition, although a very poor prognosis was 
entertained. 

During operation a permanent ileostomy was considered but was rejected 
in view of the extremely poor prognosis, at best, and the obnoxious discomfort 
of such a stoma in the future of a girl, with which decision the parents were 
later found to be in absolute accord. 

Meconium was passed through the anus some twelve hours later. This was 
soon followed by loose stools which became profuse, light, and watery in the 
subsequent days. Feeding presented no great problem, and the wound healed 
by first intention. Fluid was carefully measured and amply replaced and 
blood chemical changes were controlled. She was discharged from the hospital 
six weeks after operation, on formula feeding. 

One year later satisfactory physical development was noted; she was having 
four to five bowel movements daily, at times firm, but mostly soft and definitely 
improving. At present, nearly two vears later, although the patient is thin and 
does not digest fats properly, the family reports healthy progress in an ap- 


parently normal child. 





CHONDROMATOUS HAMARTOMA OF A MAIN BRONCHUS 
A Case REpoRT 
WiLuiAM M. CHarpack, M.D., AND Gertrupe L. Waite, M.D., Burra.o, N. Y. 


(From the Surgical Service, Veterans Administration Hospital and the Department of Surgery, 
University of Buffalo Medical School) 


HE term hamartoma was coined by Albrecht in 1904 to describe a lesion 

characterized by a tumorlike malformation, in which occurs only an abnormal 
mixing of the normally present components of an organ. The term itself, lit- 
erally translated, means ‘‘error-tumor.’’ This error, or abnormal mixing of 
components, may take the form of a change in quality, in arrangement, or in 
degree of differentiation. One, two, or all of the foregoing may be present. 
These lesions, occupying a borderline position between tumor and congenital 
malformation, may be found in numerous organs. Here we are concerned with 
those that arise in the bronchi. 

Bronchopulmonary hamartomas occur in two distinct clinical entities. They 
may originate peripherally in the lung, probably arising from a minor bronchus. 
or they may be centrally located in a major bronchus. The latter is a very 
rare occurrence and only 14 such eases have been recorded in the literature. 
We wish to report an additional case. 

The peripherally located hamartomas of the lung are benign cartilaginous 
tumors producing the clinical picture of a coin lesion. Considered rare in the 
past, and usually representing an incidental autopsy finding, they have become 
clinically significant in recent years because of the routine chest x-ray investiga- 
tion conducted on most hospital admissions and the mass x-ray surveys of large 
sections of the population, military or civilian. Hausfeldt and Carlsen! stated 
that in 33 surgically removed coin lesions, they found 5 hamartomas as com- 
pared to 4 carcinomatous lesions. Effler, Blades, and Marks? reported 1 hamar- 
toma among 24 such solitary lesions of the lung. The increasingly aggressive 
present-day attitude toward this type of lesion and its surgical removal if a 
diagnosis cannot be made by other means are the factors responsible for the in- 
crease in the number of such eases reported in recent vears. 

Quite different are the features and the incidence of hamartomas arising 
in a major bronchus. Apparently this is a much more rare occurrence. The 
relative frequeney of the two types is difficult to approximate. Postlethwait 
in 1948 found 98 eases of peripheral hamartomas recorded in the literature, as 
compared with 13 eases arising in the major bronchi. Rubin* reviewed 28 
hamartomas which were incidental findings during 8,800 post-mortem examina- 
tions perfermed at the Montefiore Hospital between the years 1914 to 1949. 

Reviewed in the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the authors are the result of 
their own study and do not necessarily reflect the opinion or policy of the Veterans Adminis 


tration. 
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Of these, only 1 was found to arise in a major bronchus. Central hamartomas 
obviously are prone to give rise to clinical manifestations attendant to the bron- 
chial obstruction produced. They are, therefore, a problem of differential diag- 
nosis with bronchial obstruction of other origin, benign or malignant. Thera- 
peutically they are significant because they are benign and, if diagnosed early, 
may be removed endoscopically or by bronchotomy. If seen at a later stage, ir- 
reversible changes may have occurred distal to the obstruction, and resection 
of the affected portion of the lung may be required. 

The clinical features as well as the pathology of the previously recorded 
instanees of hamartomas in a major bronchus were reviewed by Postlethwait, 
Hagerty, and Trent in 1948. They collected 12 cases from the literature and 
added 1 of their own. Since then, Rubin added a fourteenth case in 1952. He 
deseribed a hamartoma arising in one of the main branches of the right middle 
lobe. This was an incidental autopsy finding in a 68-year-old man who had 
died from cancer of the bladder. The x-ray film was not available, and the 
author stated that the tumor was clinically silent, although the pathologie ex- 
amination showed segmental atelectasis and dilatation of the bronchi distal to 


the tumor. 
The anatomic distribution of the 15 recorded lesions shows nothing re- 


markable. They have arisen in all major bronchi. Eight have been found on 
the right side, and 7 have been described on the left. Three occurred in women, 
10 in men, and in 2 cases the sex was not recorded. The average age of the 
patients was 57 years, with the majority being between the ages of 50 to 60 
vears. The oldest patient was 69 years, the youngest was 21 vears. Four cases 


were incidental autopsy findings. Of the 11 cases diagnosed during the pa- 
tient’s life, 7 had been visualized through the bronchoscope and, of these, 5 were 
excised endoscopically with recovery. Of the remaining patients, 3 died from 
complications related to the untreated bronchial obstruction. The patient in 
one ease was treated by resection by Postlethwait, as was ours. Recovery oc- 
curred in both of these cases. 

The pathologie picture of these lesions is as follows: Grossly, they appear 
as pink, lobulated, and polypoid masses, varying in size from 1 to 6 em. in 
diameter. They are firm and are cut with resistance. Microscopically, car- 
tilaginous tissue is observed occurring in islands and lobulated masses with a 
varying mixture of mesenchymal and epithelial elements. Ossification has ocea- 
sionally been observed. The tumors are eneapsulated and their surface project- 
ing into the bronchial lumen is covered with normal epithelium. <A_ point 
stressed by several authors is the uniformity of the pathologie picture in all 
these cases. No essential difference has been observed between the microscopic 
appearanee of those hamartomas arising in a major bronchus and those that 
oceur peripherally in the lung. 

The origin of these lesions is unknown. Some state that they are derived 
from the cartilage of the bronchial rings. Others are of the opinion that they 
take origin in an embryonal anlage, because, in some of the eases, elastic. fibers 
were observed in the cartilage of the tumor. Such fibers are not found in 


normal bronchial cartilage. 
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The lesion is considered to be benign. There are no instances of malignant 
transformation recorded in the hamartomas arising centrally. Among thi 
lesions observed in the periphery of the lung, there is only 1 case on record in 
which a malignant transformation may have taken place. This unusual instance 
was reported by Simon and Ballon® in 1947, but there is some doubt as to 
whether this peculiar tumor originated in a true hamartoma. The microscopic 
features in this instance were markedly different from those usually observed 
in hamartomas. In none of the sections reproduced were there remnants typi 
‘al of hamartoma tissue. The authors themselves raise the question as to whether 
this lesion was not a so-called mixed tumor of the predominately epithelial type. 
was coined by Womack and Graham* 


ce ? 


The comprehensive term ‘‘mixed tumor’ 
to deseribe tumors resulting from a failure of embryonal bronchial buds to de- 
velop into normal structures. They recognize essentially two groups of mixed 
tumors: The first group consists of those tumors in which the mesodermal ele- 
ments predominate; the hamartomas clearly belong in this division. The second 
category is made up of tumors in which the epithelial element predominates and 
is represented chiefly by the adenoma group. The malignant potentialities of 
the predominately epithelial type of mixed tumors are well known, and diffieul- 
ties in their diagnosis, classification, and differentiation from other benign or 
malignant lesions of the lung have been stressed many times. It would appear 
that the tumor reported by Simon and Ballon would fall into the predominately 
epithelial mixed-tumor group. Whether one wants to classify the hamartoma as 
a mixed tumor of predominately mesodermal character or whether one wants 


to consider it as a separate entity, with regard to its malignant potentiality, one 
ean only state that outside of the one questionable instance cited by Simon and 
Ballon, there is no other ease of malignant transformation of a hamartoma on 
record. Whether future experience will bear out the concept of benignity of 
this lesion remains, of course, to be seen. 


CASE REPORT 


The patient was a 58-year-old Negro man who was first seen in 1946 at the Veterans 
Administration Hospital in Batavia, N. Y. He was complaining of asthmatic attacks, 
increasingly severe since early in 1946. Chest x-ray examination on this admission was 
essentially negative. He then was seen in December, 1947, and again in 1949, complaining 
of symptoms indicative of bronchial obstruction. Chest roentgenograms in 1947 showed a 
beginning atelectasis of the left upper lobe with essentially anterior segmental distribution 
(Fig. 1). This atelectasis was found to have increased, by x-ray pictures taken during the 
admission in 1949, All tests for tuberculosis were negative on both admissions and so were 
repeated bronchoscopies. The patient, informed on both admissions that an exploratory 
thoracotomy was indicated, refused to submit to an operation. 

The patient was under the care of various private physicians until 1952, when lhe 
returned to the Veterans Administration Hospital in Buffalo, N. Y., complaining of cough 
ing, sputum, and increasing attacks of dyspnea. He had been unable to work for the past 
five years. There was no history of hemoptysis. He now was raising three cups of muco- 
purulent sputum daily and had lost 18 pounds since November, 1951. There was marked 
dyspnea on exertion; coughing and dyspnea increased when the patient lay on the left side. 
Physical examination revealed dullness over the left upper anterior chest with diminished 
breath sounds, presence of rales, and wheezing. There was marked clubbing of the fingers. 
Sedimentation rate was 48. Serology was negative. Sputum was negative for acid-fast 
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organisms. Electrocardiogram was within normal limits. Chest roentgenogram (Fig. 2 
showed a massive density involving the entire left upper lobe. The trachea was deviated to 
the left, and the left diaphragm was elevated. 

A bronchoscopy performed on Feb. 4, 1952, revealed a tumor mass in the left main 
bronchus at approximately 2.5 cm. from the carina. This mass appeared to obliterate the 
bronchial lumen. However, it was somewhat movable and felt fairly loose. The 
A biopsy of this mass was taken and the 


entire 
surface was polypoid and pearly in appearance. 
pathologie examination of the specimen showed an intact stratified columnar epithelium with 
minute foci of squamous metaplasia. The smooth muscle of the submucosa appeared to be 


hypertrophied, and the basement membrane, at least in part, was much thickened. Both of 
the latter changes were consistent with obstruction of long standing. There was no evidence 


of neoplastic changes, benign or malignant. 


Fig. 1. Pag... 2, 


b>: 


Fig. 1.—Chest roentgenogram taken on second admission (December, 1947), showing 
partial atelectasis of the left upper lobe. 
Fig. 2.—X-ray appearance on last admission (Feb. 11, 1952). 


The clinical impression was one of complete obstruction of the left upper lobe and 
partial obstruction of the left main bronchus. It was thought from the bronchoscopic 
ippearance, as well as from the long duration of the patient’s illness, that the lesion was 
benign in character although no identification was obtained by biopsy. The possibility of 
malignant transformation of a previously benign lesion could not be ruled out, 

An exploratory thoracotomy through a posterolateral approach was performed on 
Feb, 25, 1952. The left upper lobe was adherent to the chest wall. There were no palpable 
mediastinal lymph nodes. The upper lobe was extremely firm and could not be collapsed. 
There was a considerable amount of inflammatory reaction in the hilus of the left upper 
lobe. The lower lobe was collapsible. In view of the fact that the patient was 58 years old 
and that no detailed pulmonary function studies had been available prior to the operation, 
it was felt necessary to obtain a pathologic diagnosis before deciding upon the extent of 
resection, A bronchotomy was performed and revealed the polypoid tumor previously seen 
ut endoseopy. It originated in and completely obstructed the left upper bronchus, and 
partially oecluded the left main bronchus. An incisional biopsy was made of the mass, and a 





after pneumonectomy and tailoring thoracoplasty 


i 
ee 


Fig. 4.—Section of hamartoma showing typical masses of cartilage surrounded by 
edematous connective tissue. 

Fig. 5.—Section showing marked changes of pulmonary parenchyma due to. bronchial 
obstruction. 
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frozen section was obtained. Although the biopsy was considered to have been taken from 


a representative area, it revealed nothing but a polypoid mucosa, myxomatous in character. 
An attempt at left upper lobectomy was then made, but there was so much intrahilar 
arterial branches to the left upper lobe were so short that 
It was impossible to individualize the arteries 
was torn off 


inflammatory reaction, and the 
great technical difficulties were encountered. 
as they were coming off the main trunk, and, at that point, one of the branches 
the pulmonary artery. The main trunk of the left pulmonary artery was then secured, and 
the tear was inspected. However, it was thought unwise to attempt repair and a total 
pneumonectomy was performed. 

The patient’s postoperative course was uneventful until the eighth postoperative day 
when a partial wound dehiscence occurred. Secondary closure was performed and was fol- 
lowed by recovery. On March 24, 1952, a tailoring thoracoplasty was performed (Fig. 3). 
The postoperative course was uneventful. The patient was last seen on July 3, 1952. He 
was asymptomatic; his general condition was excellent; he was gaining weight. 

Pathologic examination of the specimen revealed the typical appearance of an endo- 
bronchial hamartoma with lobulated masses containing cartilages separated by edematous, 
almost myxomatous, connective tissue (Fig. 4). There were marked pathologic changes of 
the pulmonary parenchyma distal to the obstruction (Fig. 5). There was no evidence of 
malignant transformation of the tumor. The final diagnoses were: (1) hamartoma, pre- 
dominantly chondromatous, of a major bronchus, (2) fibrosis of a major bronchus, distal 
to the hamartoma, (3) bronchiectasis and bronchiolectasis, marked, and, (4) pulmonary 
fibrosis, patchy and interstitial, with lipoidal deposition in the lung parenchyma secondary to 


bronchiectasis and chronic inflammation. 


SUMMARY AND CONCLUSIONS 


1. The literature on hamartoma occurring in a main bronchus of the lung 
has been reviewed briefly. This benign cartilaginous tumor, while relatively 
frequently found in the periphery of the lung, arises only rarely in a major 


bronchus. This is the fifteenth such instance reported. 

2. The pathologie picture is essentially identical whether the lesion appears 
in the periphery or centrally. It is considered to be benign and, so far, no 
instance of malignant transformation of a hamartoma of a major bronchus has 
been reported. There is one case on record in which malignant transformation 
of a peripheral hamartoma has occurred. However, the evidence is question- 
able, and it is possible that the tumor might have been an adenoma of the lung 
(mixed tumor of the predominately epithelial type). 

3. A case of a large hamartoma resulting in complete obstruction of the 
left upper lobe and partial obstruction of the left main bronchus is reported. 
This lesion was followed for six years before the patient finally consented to 
surgical therapy. A pneumonectomy and subsequent thoracoplasty were per- 
formed and followed by recovery. 

REFERENCES 

1. Hausfeldt, E., and Carlsen, C. J.: Diagnostic Thoracotomy for Solid Pulmonary Infiltrates, 
Thorax 5: 229, 1950. 

2. Effler, D., Blades, B., and Marks, E.: The Problem of Solitary Lung Tumors, SurGERy 24: 
917, 1948. 

. Postlethwait, R. W., Hagerty, R. F., and Trent, J. C.: Endobronechial Polypoid Hamar- 
tochondroma, SURGERY 24: 732, 1948. 

. Rubin, M., and Berkman, J.: Chondromatous Hamartoma of the Lung, J. Thoracic Surg. 

: 23: 393-408, 1952. 

. Simon, M. A., and Ballon, H. C.: An Unusual Hamartoma (So-Called Chondroma of the 
Lung), J. Thoracic Surg. 16: 4, 1947. 

i. Womack, N., and Graham, E.: Mixed Tumors of the Lung, So-Called Bronchial or Pul- 
monary Adenoma, Arch. Path. 26: 165, 1938. 


+ 











OBSTRUCTION OF PROXIMAL JEJUNUM FOLLOWING GASTRIC 
RESECTION AND ANTECOLIC ANASTOMOSIS 


Report OF THREE CASES 
JOHN P. West, M.D., New York, N. Y. 


(From the Surgical Service of St. Luke’s Hospital) 


BSTRUCTION of the proximal jejunal loop is an unusual complication 
of gastric resection and antecolic gastrojejunostomy. We have been able 

to find only one report on this subject. This paper by Quinn and Gifford’ 
recorded five such cases in 500 gastric resections. Three of the five patients 
died because of delay in diagnosis and proper treatment. The two patients 
subjected to enteroanastomosis recovered. Sutton® has recently had a similar 
‘ase in which the patient recovered following resection of gangrenous intestine 
and restoration of gastrointestinal continuity. 

The difficulty in establishing a correct diagnosis causes us to think that 
this complication may be more common than the literature indicates. Three 
cases are being reported to illustrate diagnostic features of this type of ob- 
struction. 

CASE REPORTS 

CASE 1.—A. D., a 28-year-old woman with a bleeding duodenal ulcer, was treated by 
gastric resection, and a long jejunal loop was used to establish the antecolic gastro- 
jejunostomy. The proximal limb of the loop was attached to the lesser curvature of the 
stomach. The patient’s immediate course was satisfactory, but on the fourth postoperative 
day she began to complain of upper abdominal pain. This was followed by nausea and 
the vomiting of fluid which did not contain bile. The abdomen became distended with 
the suggestion of a mass in the left upper abdomen. 

At operation the peritoneal cavity contained a large amount (2,500 ¢.c.) of bile- 
stained fluid which was removed by aspiration. No perforation was found. There was 
a reaccumulation of fluid in the lower abdomen which was removed by incision and 
aspiration five days later. The type of drainage following this operation made it obvious 
that the patient had a small intestinal fistula, and at a third operation the fistula was 
found in the proximal loop of jejunum about 2 inches from the ligament of Treitz. The 
fistula was closed by suture, but the reason for its occurrence was not evident at that 
time. Additional perforations and multiple fistulas promptly developed. The patient 
remained critically ill over a period of about two months, but the fistulas eventually 
healed spontaneously, and she returned to her work as a waitress. 

CASE 2.—F. C., the second patient, a 48-year-old man, also had a duodenal ulcer. 
Following resection of the stomach, a long loop of jejunum was used to establish an ante- 
colic gastrojejunostomy with the proximal jejunum being attached to the lesser curvature 
of the stomach. 

There were no complications and the patient was discharged on his fourteenth post 
operative day. He returned to the hospital four days later, complaining of severe abl- 
dominal pain, nausea, and vomiting. The vomitus was not stained with bile. A rigid 


Received for publication, Aug. 20, 1952. 
98 














Volume 34 OBSTRUCTION OF PROXIMAL JEJUNUM 99 
Number 1 


abdominal wall precluded the palpation of an abdominal mass which was indicated by 
roentgen examination. It was thought that he had a perforation of the stomach or duo- 
denum, but at operation none was found. The abdomen contained several hundred cubic 
centimeters of bile-stained fluid. The operative record indicates that the jejunal loops were 
not clearly visualized. A few hours following this operation the patient developed a 
severe degree of shock which did not respond to treatment, and he died about thirty-six 
hours later. Post-mortem examination revealed peritonitis secondary to multiple perfora- 
tions of a markedly dilated and necrotic proximal jejunum which had rotated behind the 


distal loop. 
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Fig. 1—Drawing illustrates rotation of proximal jejunum and resulting obstruction. Inset 
shows position of jejunum at completion of operation. 


CASE 3.—M. M., a 45-year-old woman with a gastric ulcer, was treated by resection, 
and again a long loop of jejunum was used to establish the antecolic anastomosis. The 
proximal jejunal loop was attached to the lesser curvature of the stomach. 

This patient had a satisfactory course for four days. She then began to refuse 
feedings, and on several occasions she vomited. The vomitus contained no bile, and the 
stools were noted as being clay colored. Dull but constant pain caused the patient to 
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July, 195 
lie in bed with her thighs flexed. A mass became palpable in the left upper abdomen. 
Suddenly, on the ninth postoperative day, the pain became acute and the patient’s 
abdomen, which had been soft, became boardlike. At operation the proximal loop of 
jejunum was found to have turned with its mesentery and passed behind the dista! 
jejunal loop. The mechanism of this twist and the resulting obstruction is illustrated in 
Fig. 1. As a result of the torsion of the jejunum, with angulation of the proximal lim) 
at its point of attachment to the lesser curvature of the stomach, the proximal loop was 
enormously distended and several perforations were noted in the gangrenous bowel. The 
necrotic jejunum was resected and intestinal continuity re-established by anastomosing 
the duodenum to the distal jejunum. The patient died eight days later. Post-mortem 
examination revealed extensive peritonitis. All suture lines were intact. 


SUMMARY 


Three cases of obstruction of the proximal jejunal loop following gastree- 
tomy and antecolie anastomosis have been reported. 

In each case the obstruction was due to rotation of the long proximal loop 
of jejunum behind the distal loop, with resulting torsion and angulation of 
the jejunum at the point of attachment to the lesser curvature of the stomach. 

Characteristic features of this type of obstruction are: (1) constant pain, 
(2) vomitus which does not contain bile, (3) a roentgen shadow in the left 
upper abdomen due to the pressure of fluid in the distended loop, (4) a mass 
which is palpable in thin patients, (5) perforation of the obstructed loop with 
the development of peritonitis. 

Unless the nature of this unusual complication is recognized early and 
properly treated, a fatal outcome is virtually certain. 
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ACCESSORY SPLEENS IN IDIOPATHIC THROMBOCYTOPENIC 
PURPURA 


CAsE REPORT 


RussELL L. Mustrarp, M.D., ANp Epwarp M. CHANbLER, M.D., BatrrLE CREEK, 
MICH. 


ECURRENCES of idiopathic thromboeytopenie purpura following splenec- 
tomy are believed to be due frequently to accessory splenic tissue undis- 
covered at the time of operation. Since Finkelstein, in 1921, and Morrison, 
Lederer, and Fradkin, in 1928, first postulated this as a cause for the recurrences, 
many authors have stressed its importance although few actual case reports are 
found in the literature. 

Recurrence of thrombocytopenic purpura following splenectomy is reported 
as 14 per cent by Giffin and Holloway, while Vaughn found a 17 per cent 
recurrence in 303 eases collected from the literature. Watson and Moir pointed 
out the close resemblance of these figures with the incidence of accessory splenic 
tissue found in routine autopsies by pathologists. 

The incidence of accessory spleens is also reportedly higher in the presence 
of primary splenic disease. Curtis and Movitz, in presenting a series of 178 
cases operated upon for splenic disease, found accessory splenic tissue present 
in 56 (31.4 per cent). This increased incidence has also heen reported by others. 
The greatest incidence of accessory spleens occurs in the first decade and declines 
in each sueceeding decade. 

In the series reported by Curtis and Movitz, the largest number of accessory 
spleens found in a single patient was 10. Twenty-six out of the 56 patients 
With aecessory spleens had only one aecessory. The location of the accessory 
spleens found in this series agrees very closely with other reports of their dis- 
tribution. Accessory spleens were found in the following locations: hilum 
54.2 per cent, pedicle 25.1 per cent, omentum 12.2 per cent, retroperitoneum 
6.1 per cent, splenocolic ligament 1.5 per cent, and bowel mesentery 0.75 per 
cent. In 85.7 per cent of the cases, the accessories were found in a single loca- 
tion, and in no ease did they occur in more than two locations. It was interesting 
to note, also, that in the cases with accessory spleens occurring in two locations, 
the hilar area was always one of the locations. 

Accessory splenic tissue has also been reported in other locations than those 
previously mentioned. Tate and Goforth, and Emmet and Drefuss have cited 
cases of accessory spleens occurring in the scrotum. Curtis and Movitz also 
recommend examination of the left adnexal area in women. 


CASE REPORT 


L. R. (No. 110485), a 30-year-old white woman, entered the hospital on June 22, 1952, 
The patient had been in good health until 1945, when she 


in preparation for a splenectomy. 


Received for publication, Oct. 31, 1952. 
101 











102 


arthritis. 


Early in 1951, she began having marked menorrhagia, for which a 


currettage was performed. In August, 1951, because of the persistent menorrhagia, 


developed rheumatoid arthritis. 
time, and approximately one year later she received injections of Prostigmin Bromide for he 
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She was given an eight weeks 
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dilatation anid 


she Was 


operated elsewhere, at which time the left ovary and two-thirds of the right ovary wer 


removed. 


Because of a high sedimentation rate, she was treated with cortisone both pr 


operatively and postoperatively. The bleeding lessened until January, 1952, when she again 


began having menorrhagia which, 


petechiae over the extremities and face. 


She was first seen by us on May 12, 


at this time, was 
2, 1952. 


also 


associated 


with 


nosebleeds 


and 


At that time, she had evidence of previous 


petechial hemorrhages, mainly in the lower extremities. 


Rumpel-Leed tourniquet test, 


10.2 Gm. of hemoglobin, and 


a platelet count of 
a prolonged bleeding time with poor clot retraction, 


sy 


Her initial findings were: 


3,900, a red blood count of 5. 


a) 


million 


a positive 
with 


A sternal 


marrow examination revealed numerous megakaryocytes with the majority being atypical anid 


nonplatelet 


forming. 


She was hospitalized 


for a 


received 300 mg. of cortisone daily for thirteen days. 


and 


180,000, 


with a return 


of the other 


blood 


values 


three 


weeks’ 


period 


during 


she 


which 


The platelets rose to between $0,000 


to 


normal. 


One 


week 


following thie 


cortisone therapy, the platelet count had dropped to 5,000, the bleeding time beeame pro 


longed, and clot retraction was poor. 
the blood picture, and splenectomy was advised. 


Another check, one week 


later, 


showed no 


change in 


Three days prior to operation, the patient 


was given 300 mg. of cortisone daily with a resultant platelet response up to 258,000 per 


cubic millimeter. 


Operation.—The abdomen was 
spleen was not particularly enlarged 
Following removal of the spleen, the 
and none could be found on casual exploration. 
after painstaking examination, a few tiny nodules were felt buried within 


usual locations, 


was taken 


and 


opened through a curved left subcostal incision. 


However, a ‘‘seceond 


The 


and therefore could be removed without any difficulty. 


abdomen was examined for accessory spleens in all the 


look *’ 


the substance of the greater omentum and were found to be completely covered by fatty 


tissue. 


varying in size from 2 mm. up to 1 ¢m., typical of splenic tissue. 
operatively, the patient received 50 mg. of ACTIL daily for two days. 


A minute inspection of the entire greater omentum disclosed seven such 
All were removed. 
The platelet count 


nodules, 


Post 


rose to 586,000 on the second postoperative day and remained elevated throughout the post 


operative period, 
the prothrombin concentration around 
operation was 524,700, and twelve weeks after operation, 460,000, 


Accepting the fact that 


50 





per 


COMMENT 


cent. 


thrombocytopenic purpura in splenectomized patients, it 
tremendously important to search thoroughly for accessory tissue at the time 


of operation. 


four 


unremoved accessory splenic tissue will cause 


therefore 


weeks 


Because of the rather high platelet count, Dicumarol was given to keep 
The platelet count 


after 











heeomes 


Because of our experience in this particular case, it is the purpose 


of this presentation to emphasize two points: First, there is the definite possi- 
hility of missing considerable numbers of accessory nodules within the fatty sub- 


stance of the greater omentum. 


Total amputation of the omentum might well be 


considered if there is any question about the completeness of removal of tiny 


splenie nodules. 
emphasized too much in the preoperative and postoperative care of these pa- 


tients. 


well become outmoded. 


Second, the importance of cortisone and ACTH cannot be 


Emergency splenectomy for fulminating thrombocytopenic purpura may 
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THE MANAGEMENT OF CAROTID BODY TUMORS 
A CASE REport oF BILATERAL CArotip Bopy Tumors 
ARTHUR G. JAMES, M.D., ANp RicHARD SALEEBY, M.D., CoLUMBUS, OHIO 
(From the Department of Surgery, University Hospital, Ohio State University Medical Center) 


un- 


FO enon body tumor begins as an asymptomatic mass. If left 
disturbed, it may remain so for years, or it may continue to grow and 
hecome malignant. Many surgeons have advocated a laissez-faire policy because 
of the morbidity associated with damage to the carotid vessels. It is feasible 
to remove such tumors without injury to the carotid vessels if one approaches 
the problem with meticulous dissection. The following report presents a case 
of bilateral carotid body tumor totally removed without morbidity. 

Von Haller first deseribed the carotid body in 1743,'' and Marehand first 
described a solitary carotid body tumor removed surgically in 1891.7 Since 
that time there have been less than 300 eases of sueh tumors reported in the 
literature. The first reported case of bilateral involvement was described by 
Middleton and Bierring.* Rare eases with bilateral carotid body tumors have 
heen reported subsequently.1-* ® 1° 
The following ease illustrates the problems encountered in the management 


of slow-growing bilateral masses involving the carotid body region in an other- 


wise healthy patient. 
CASE REPORT 

L. B. (No. 512507A), a 41-year-old white housewife, was admitted to the Universit) 
Ilospital in May, 1951, because of a noticable swelling on each side of the neck. The mass 
on the left side had been present for approximately six years, while that on the right appeared 
five months later and persisted until time of admission. A biopsy of the left tumor was 
unsuccessfully attempted two years prior to entrance to the hospital. 
cedure, the patient did not return for treatment. When she finally did return, each tumor 
There were no other subjective symptoms, and thie 


Following this pro 


mass had definitely increased in size. 
patient finally sought advice primarily because of the persistance of the growths. 

The family history is of interest in that one brother, aged 532 years, has a similar type 
of rounded, smooth, soft growth on one side of his neck which has persisted without any 
demonstrable increase in size. It is asymptomatic, and first appeared in 1949. 
Physical examination demonstrated a soft, rounded, nontender tumor mass on each side 
The mass on the right measured approximately 4 em. in diameter, while that 
Each tumor was located in the region of the anterior 
Each tumor was movable 


of the neck. 
on the left measured 5 em. in diameter. 
cervical triangle of the neck deep to the sternocleidomastoid muscle. 
laterally and fixed in the vertical plane. There was no bulging of the pharyngeal wall, no 
bruit, no pulsation, and the tumor did not change in size upon compression of the common 
carotid artery. 

The preoperative diagnosis of bilateral carotid body tumor was made, and the patient 
was warned of all of the possible dangers and sequelae which might arise from complete 
surgical extirpation of the tumors. On May 3, 1951, the tumor on the right side was surgically 
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approached. At the time of operation, a highly vascular tumor of the carotid body was 
found. It was extremely adherent to the vessels at the bifurcation of the common carotid 
artery. The external carotid artery was displaced anteriorly, while the internal carotid artery 
was surrounded by the tumor and displaced posteriorly. By very meticulous sharp and blunt 
dissection, the tumor mass, which at first appeared practically impossible to excise without 
injury to the carotid vessels, was completely removed without sacrificing any vital structure. 
The postoperative course was complicated by thrombophlebitis of the left leg, but the patient 
recovered uneventfully. She was discharged from the hospital and returned in March, 1952. 
There had been little change in the size of the tumor of the left side of the neck (Fig. 1). 


This was approached in the same manner. At the time of surgery, the vascular stroma and 


anatomic relationship encountered was practically identical with that observed on the right. 
This tumor was also removed without sacrificing any of the vital structures. During the entire 
procedure there were no changes in any of the physiologic functions of the carotid body. 
The postoperative course after removal of the second tumor was uneventful, and the patient 
was discharged on the seventh postoperative day. 

The tumor removed from the 


Both tumors had a similar appearance grossly (Fig. 2). 
left side of the neck measured 3 by 5 em., while that on the right measured 2 by 4 em. 
Microscopically, both tumors presented a similar picture, and the pathological diagnosis in 

7? ? D> 


each case was carotid body tumor. 





Fig, 1.—Photograph taken after the right neck tumor had been removed. Note the position 


of the carotid body tumor. 


COMMENTS 


A clinical diagnosis of bilateral carotid body tumor was based on a history 
of long duration, slow persistent growth, location of the neoplasm in the area 
of the bifureation of the common carotid artery, and the fact that the tumor was 
movable only in the horizontal plane. These symptoms and findings are few, but 
so characteristic that one dealing with such a tumor mass should strongly 
consider this diagnosis. Other diagnostic possibilities, of course, inelude 
branchial cleft cysts, aneurysms, tuberculous adenitis, neurofibromas, lym- 
phomas, and metastatic nodules. 
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DISCUSSION 


Clinical Features—A carotid body tumor is the only pathologic lesion of} 
the carotid body. It is usually a unilateral process. Such a tumor presents as 
a rounded, essentially asymptomatic, slowly, but persistently growing, mass in 


Fig. 2.—Carotid body tumor in toto and in cross section. 


the region of the bifureation of the common carotid artery. Beeause no other 
symptoms are produced, the patient is content to let the tumor remain for 


several years before consulting a physician. As the lesion is examined, it is 
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found to be nontender. The tumor has a characteristic horizontal movement 
and vertical fixation which is due to its anatomic relationship to the carotid 
vessels. The external carotid artery is usually displaced superficially and 
medially by the growth of the tumor. Beeause of this, the arterial pulsation 
may be more noticeable in this area. 

Diagnosis.—A carotid body tumor should be strongly suspected if the above 
findings are present. This diagnosis may be substantiated by biopsy. The 
aspiration type of biopsy is the most satisfactory, if adequate tissue can be 
obtained. It has been our experience that several attempts at aspiration have 
usually been necessary to establish the diagnosis on one tumor. This is due to 
the fact that it is easy to aspirate blood in the vicinity of the tumor because of 
the rich blood supply in the investing membranes. However, if one persists, he 
may obtain enough tissue to be of diagnostic value. If this is not satisfactory, 
then one may resort to a formal biopsy. The marked vascularity of this tumor 
may make a formal biopsy rather formidable, especially if it is attempted under 
local anesthesia. 


T'reatment.—lIf the patient presents himself with a mass in the carotid 
hody area, diagnostic procedures should be earried out as for any other lump in 
the neck. It is felt that after the diagnosis of carotid body tumor is established, 
the tumor should be removed as early as possible. Unless the physician is posi- 
tive in his recommendation, the patient is willing to allow the tumor to remain 
and to grow. Growth is slow and painless, and if the physician is not enthusiastic 
about the treatment, the patient may assume that the growth is innocuous and 


should not be disturbed. Furthermore, if the tumor is allowed to persist and 
erow, a certain percentage will undergo malignant transformation.* As the 
tumor grows it may become more adherent to the carotid vessels and may eom- 
pletely surround these structures so that the technical aspects involved in the 
surgical removal may become hazardous and dangerous. The ideal treatment 
for any carotid body tumor, benign or malignant, unilateral or bilateral, is 
thorough and complete surgical removal without injury to any of the major 
vessels. Any alternate procedure, such as ligation of the internal or common 
‘arotid arteries, carries a definite morbidity and mortality. 

If a diagnosis of carotid body tumor is made or if one is strongly suspected, 
then the secret of complete removal with the least morbidity lies in wide and 
adequate exposure. The patient is placed on the table with the neck hyper- 
extended and with the proper side presenting. The skin incision is in the shape 
of a Y and extends from the mastoid area along the skin crease to about mid- 
point ot the neek to join the other upper arm of the Y which extends toward 
the submental region. The tail of the Y then extends vertieally to the lower 
one-third of the neck. If it becomes necessary to perform a neck dissection, this 
incision can then be extended toward the sternal notch and toward the lateral 
portion of the clavicle, so that the entire neck can be exposed. Before the tumor 
is disturbed, the common, internal, and external carotid arteries are dissected 
free, and silk threads are placed beneath them, which may be used to shut off 
the blood supply if it becomes necessary. Upon adequate exposure of the 
common earotid artery, a very characteristic vascular reticulum (Fig. 3) is 
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Fig. 3.—Photograph and diagrammatic sketch after the carotid body tumor had_ been 
dissected free from the carotid bulb. Note the vascular meshwork along the course of the 
carotid artery. 
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encountered which continues up along the course of the common carotid artery 
and becomes a part of the tumor. This is a very fine and abundant vascular 
meshwork and appears to increase in caliber as it approaches the tumor. 

By transecting through the various layers of the vascular reticulum, the 
solid portion of the tumor is finally exposed. This phase of the dissection is 
time consuming because each of these small vessels has to be ligated or the field 
will become completely sanguineous. The tumor can be approached either along 
the internal or along the external carotid artery depending on which presents 
itself the more readily. It is necessary to use both sharp and blunt dissection, 
and the tumor should actually be dissected free from the vessel. At times, the 
tumor will give the impression of completely encircling a vessel. For the most 
part, the adherence is loose and can be freed without difficulty. The tumor 
hecomes more adherent in the region of the bifureation, and sharp dissection has 
to be used to a greater extent in this area. If one dissects carefully and de- 
liberately, he should be able to dissect the tumor completely without damaging 
the vessels. If the vessel should be inadvertently damaged, then by simply 
pulling on the previously placed sutures, it is possible to control the bleeding, 
and the vessel can be repaired with interrupted sutures. If this preliminary 
precaution is not taken, there is an impulse to control the bleeding by clamping, 
the vessel then becomes damaged, and it is necessary to sacrifice it. The dissec- 
tion is continued until all parts of the tumor are freed and removed from the 
vascular tree. Complete hemostasis is obtained, and the defect is closed. 

Vascular Reticulum.—As stated previously, we believe that the presence of 
this vascular phenomenon is diagnostie of a carotid body tumor. In our experi- 
ence, this vascular observation has been constant, and we believe that if a 
definite diagnosis of carotid body tumor has not been established by biopsy and 
if this vascular reticulum is encountered, a diagnosis of this tumor ean be made. 
We have not observed this process in any other tumor of the neck. The fine 
meshwork overlying the tumor appears to be a continuation of the vessels along 
the course of the common carotid artery. The tissue containing these vessels 
does not have to be completely removed in order to prevent recurrence of the 
tumor. It is apparently an accompanying process but not a part of the tumor 
proper. Fig. 3 shows a diagram and a photograph of this process noted in the 
case presented here. 

SUMMARY 

1. A ease of bilateral carotid body tumors successfully treated by surgical 
extirpation is presented. 

2. The clinical features, diagnosis, and treatment of carotid body tumors 
are discussed. 

3. The presence of a fine vascular reticulum along the common carotid 
artery is presented as a positive diagnostic finding for carotid body tumors. 


ADDENDUM 


Since this report, the patient’s brother has submitted to surgery, and the mass in his 


neck proved to be a carotid body tumor also. 
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CHYLOUS ASCITES DUE TO A PANCREATIC PSEUDOCYST 
REPORT OF A CASE 
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(From the Veterans Administration Hospital, White River Junction, Vt., and the Dartmouth 
Medical School, Hanover, N. H.) 


INTRODUCTION 


SEUDOCYSTS of the pancreas are not infrequent sequelae of trauma or 
pancreatitis. They may produce bizarre manifestations due to infection, 
pressure on other viscera, or extension along anatomical planes. 

Chylous ascites is an uncommon disease which is most often due to obstrue- 
tion of lymphaties in patients gravely ill with carcinomatosis or far-advaneed 
tuberculosis. Occasionally chylous ascites follows trauma or appears without 
a demonstrable cause; rarely is it brought about by a localized, well-defined 
lesion amenable to surgical treatment. In reviewing the literature, we have 
encountered two cases in which it may have followed a posttraumatic pseudocyst 
of the pancreas..'? In two other instances, adhesions bound the root of the 
mesentery of the small bowel in such a way that the intestinal lymphaties prob- 
ably were obstructed.* 4 

We wish to present and discuss another ease in which the chylous ascites 
was caused by a definitive lesion, amenable to therapy, a pseudocyst of the pan- 
ereas which occurred as a sequel to acute pancreatitis. The management of this 
case presented several problems which might be of interest to record and of aid 
to others confronted with a similar situation. 


CASE REPORT 


P. W., a 38-year-old single white man, was admitted to the Veterans Administration 
Hospital, White River Junction, Vt., on April 11, 1949, with the chief complaint of pain 
and swelling of the abdomen. During the previous three years he had noticed the onset and 
progressive increase in frequency and severity of episodes of upper abdominal cramps, 
lasting up to three or four days. After a heavy dinner Thanksgiving Day, Nov. 25, 1948, he 
developed severe upper abdominal pain accompanied by nausea and vomiting. He was 
admitted to another hospital November 27, and exploratory laparotomy was performed with 
& preoperative diagnosis of ruptured peptic ulcer, Acute pancreatitis was found and con- 
firmed by a biopsy taken from the head of the pancreas within the duodenal curve. Cholecys- 
teetomy was carried out, recovery was gradual, and hospital discharge took place on the 
seventeenth postoperative day. 

Further convalescence was slow, but on about March 1 he returned to work in the woods, 
and while attempting to move a heavy log he noted a sudden painful snap in his thoraco- 
lumbar region. Subsequently, he did not feel well and during the next few weeks he began 
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to notice progressive increase in abdominal pain, cramps, diarrhea, and swelling of tly 
abdomen, 

Physical examination revealed an obviously sick man with marked wasting of the sot 
tissues of the face, extremities, thorax, and neck, but with a markedly protuberant abdome 
over which coursed many tortuous and dilated veins. Signs of considerable free peritoneal 
fluid were present. In the right upper quadrant was a well-healed hockey-stick type of 
rectus incision. There was a small right indirect hernia sac which contained free fluid. The 
testicle beneath it was atrophic. There was moderate swelling of both ankles. 

The initial blood count, urinalysis, and serological tests for syphilis were normal. The 
erythrocyte sedimentation rate was 34 mm. per hour Westergren, prothrombin 68 per cent 
of normal, thymol turbidity 0.4 unit per 100 ¢.c. of serum. Cephalin flocculation was 3+ in 
24 and 48 hours. Total serum protein was 5.7 Gm. per 100 ¢.c., serum albumin 3.6 Gm. per 
100 ¢.¢c., serum globulin 2.1 Gm. per 100 c.c., and Bromsulphalein retention test (5 mg. per 
kilogram) revealed a 4.4 per cent and 3.2 per cent retention in 45 and 60 minutes, respectively. 
The alkaline phosphatase was 3.5 Bodansky units per 100 ¢.c. of serum. The serum bilirulin 
was 0.1 mg. per cent. Serum amylase was somewhat elevated, measuring 265 Somogyi units 
per 100 c.c. The total serum cholesterol was 84 mg. per 100 ¢.c., blood nonprotein nitrogen 
38 mg. per 100 ¢.¢., and blood glucose 102 mg. per 100 ¢.c. Serum sodium was 139.7 meq. 
per liter, serum potassium 5.0 meq. per liter, serum calcium 11.2 mg. per 100 ¢.c., serum 
chloride 99.0 meq. per liter, serum carbon dioxide combining power 27.0 meq. per liter, and 
serum inorganic phosphorus 4.2 mg. per 100 c.c. 

Gastrointestinal study with barium revealed ‘‘possibly’’ some enlargement 
duodenal loop and lowering of the junction of the fourth portion with the jejunum. 
was noted a general hazy appearance of the entire abdominal area consistent with fluid in 
the peritoneal cavity. 

Abdominal paracentesis yielded 6,200 ¢.c. of milky white fluid. Abdominal distention 
slowly resumed previous proportions within the next 8 to 10 days. For purposes of examina 
tion, specimens of fluid were obtained on other occasions (see below). 

The clinical diagnosis was chylous ascites, arising from a tear in the cisterna chyli. 
spite of attempts at maintaining a good caloric intake, the patient’s nutritional state slowly 
deteriorated, and he became discouraged and depressed. To assist in locating the fistula 
for operative repair, it was planned to use a lipophilic dye, as suggested by Klepser.5 The 
Miller-Abbott tube was placed in the duodenum at noon of the day before operation, and 
at 7:30 A.M., just before induction of the anesthesia, 1 Gm. of green fat-soluble dye (D 
C No. 6) dissolved in 10 ¢.c. of olive oil was injected into the intestinal tube. 

Operation.—The operation was performed on May 23, 1949. The patient was placed 
on his back, turned slightly to the left, with the right side elevated by rubber pads under 
the hips and shoulders and with the lower thoracic wall above the break in the table. The 
right chest and abdomen were prepared for an incision which could extend along the eighth 
rib and its abdominal segment from the right midaxillary line to the left side of the 
abdomen. The actual incision was from the lower costal border to just beyond the midline, 
utilizing only the abdominal component. 

The protuberant abdominal wall was markedly thinned out, the panniculus and rectus 
each being only 4 to 5 mm. thick. The peritoneal cavity was opened, revealing a large 
amount of free milky fluid; in all, 7,200 c.c. were aspirated. A few adhesions were present, 
but in general the serosal surface was fairly smooth and glistening. Omental fat was prac- 
tically absent. The upper one-third of the small bowel was two to three times its normal 
size and was heavy and boggy because of marked thickening of the entire bowel wall. Over 
the serosal surface of the small intestine throughout its entire length, but most marked in 
the upper portion, was a fine reticulation of wavy, white streaks 0.5 mm. in diameter and 
characteristic of dilated lymph channels. One of these channels was torn in freeing an 
adhesion and leaked milky white fluid. The mesentery of the small bowel was about twice as 
thick as normal, a marked relative increase, considering the slight panniculus adiposus and 
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Scattered throughout the mesentery along the whole length of the small bowel were 
many raised, yellowish white patches varying in size from 0.2 to 1 em. in diameter. One was 
opened, and creamy white viscous fluid came out, followed by a thick, inspissated, and caseous 
white substance, leaving no lymph node recognizable at the site. The middle one-third of 
the bowel was of increased thickness, but it was noted as one followed it distally that it 
gradually assumed a fairly normal appearance so that the distal one-third of the small bowel 
did not appear abnormal by gross examination, though the mesentery was thickened. The 
colon and mesocolon were normal, 

It was noted that the tip of the Miller-Abbott tube was at the ligament of Treitz. 
There was no visible evidence from the color of the lymphatics or of the ascitic fluid that 
the dye had been absorbed. The balloon was inflated and the tube manually moved into the 
small bowel and on for a distance of about four feet. Twenty cubic centimeters of olive 
oil containing 2 Gm. of a green, fat-soluble dye (D and C No. 6) were injected. The foramen 
of Winslow, the curve of the duodenum, and the head of the pancreas were examined, revealing 
some induration of the head of the pancreas lying adjacent to the duodenum. The mid- 
portion of the pancreas was not well delineated. The gastrocolic ligament was opened to 
the left of the midline, and the lesser sac was found to be largely obliterated by dense 
adhesions, which were divided. While we were working in the midline over the vertebral 
column, there was a sudden gush of thin, slightly cloudy, amber-tinged fluid. An 
obstructing finger was placed into the hole from which the fluid poured, while a syringe 
was obtained in which about 20 c.c. were collected. It was found that the source of 
this fluid was a well walled-off, somewhat irregular sac which must have contained about 
200 ¢.c. and measured approximately 8 by 5 by 5 em. The fluid was contained in a 


compartment, the posterior wall of which was the pancreas, the anterior wall the posterior 
surface of the stomach, and the inferior border either a false membrane or peritoneal folds 
of the lesser sac. In the posterior wall there was an ostium through which a probe could 
be passed easily for about 1 em. in the direction of the spine. The findings were inter- 
preted as indicating a pseudocyst of the pancreas with a fistulous tract opening into a 


pancreatic duct. No fluid was observed to come from the opening. 

The walls of the pseudocyst were too immobile to allow marsupialization, and they were 
too ill defined to permit anastomosis to the stomach or small bowel. It was decided to 
attempt to close the fistula and drain the bed of the pseudocyst. Two fine cotton stitches 
were then taken across the orifice of the fistula, approximating its walls. For reinforcement 
a piece of omentum was brought up and fixed over this closure by a third suture. A Penrose 
drain was fastened into the base of the pseudocyst by a No. 00 plain catgut suture. The 
Penrose drain was brought out inferior to the stomach and through a separate stab wound 
in the left epigastrium. No attempt was made to close the gastrocolic ligament. The 
patient withstood the operation well and was in good condition at the end of the procedure. 

During the first five days after operation a moderate amount of turbid yellow-white 
fluid drained through the stab wound, and then promptly subsided. This fluid was alkaline to 
litmus paper but showed no tendency to digest the surrounding skin. During the first two 
postoperative days nutrition was maintained entirely by intravenous intake. On the third 
postoperative day intravenous feedings were complemented by oral ingestion of 200 Gm. of 
dextrose dissolved in 480 c¢.c. of water, taken as desired throughout the day in sips and 
washed down with water. Intravenous feedings consisted of glucose, amino acids, electro- 
lytes, and added vitamins. Ephedrine sulfate (25 mg.) was given three times a day. This 
regime was continued up to the tenth postoperative day when soups and milk were added to 
the diet. As the patient resumed oral intake, his strength and feeling of well-being rapidly 
inereased. It was thought that a small amount of free fluid had reaccumulated in the 
peritoneum. He was discharged home twenty-nine days after operation. 

Subsequent follow-up has included eight readmissions, which are summarized in Table 
I. An opportunity was provided on four occasions (2, 4, 7, and 42 months postoperatively) 
to view the peritoneum and twice (7 and 42 months postoperatively) to examine the pancreas 
direetly. Thus it was possible to follow the regression of the chylous ascites and the state 


of the pancreas. 
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TABLE I 


ADMISSION AND| _ 
DISCHARGE 
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DATES PURPOSE OF ADMISSION COMMENT 
7/19/49 Left inguinal herniorrhaphy Estimated 300 c.c. of thin milky fluid in 
8/11/49 peritoneum; 240 ¢.c. obtained for analvs 
9/10/49 -ancreatitis Abdominal pain and elevated amylase sul 
10/ 1/49 Right inguinal herniorrhaphy sided quickly; ‘‘small’’ amount of mil 
fluid found at operation. 
12/15/49 Pancreatitis 100 ¢.e. of viscous pasty fluid in pelvis. 
2/21/50 Transduodenal division of evidence of pancreatic pseudocyst. 
sphincter of Oddi Serosal lymphatic channels prominent ; 


collections of white inspissated material; 


thickening of jejunum similar to previor 


exploration but much less marked, 


t/ 6/50 Pancreatitis Roentgenogram revealed duodenal ulcer, 
4/21/50 no evidence of recurrence of pseudocyst 
8/ 4/50 Pancreatitis 
9/ 6/50 
3/30/52 Pancreatitis Repeated attacks of epigastric pain at § 
5/14/52 to 10 week intervals. Calcification 
pancreas 
10/14/52 Pancreatitis No evidence of pancreatic pseudocyst o1 
12/18/52 Subdiaphragmatic vagus nerve chylous ascites, but upper one-third of 
section and posterior gas- small intestine was enlarged, boggy, 
troenterostomy edematous. Serosal lymphatics were 
dilated. 


Analysis of the fluids obtained by paracenteses or at operation revealed 


the following: 


April 15.—6,200 ¢.c. of thick milky fluid with 289 white blood cells per cubic 
millimeter; specific gravity 1.014; 3.9 Gm. per cent total protein; 360 
Somogyi units of amylase per 100 e.c. 

April 26.—200 ec. of thick milky fluid with many fat globules with 1.5 Gm. 
per cent total fat and 0.7 Gm. per cent saponifiable fat, and total cholesterol 
109 mg. per cent. 

May 23 (Operation).—7,000 ¢.c. of thick milky fluid; specific gravity 1.017 with 
4.4 Gm. per cent total protein; total fat 1.9 Gm. per cent of which 1.38 Gm. 
was saponifiable; the nonprotein nitrogen was 26 mg. per cent; the sodium 
and chloride contents were 134.6 and 102.4 meq. per liter, respectively; the 
glucose, 115 mg. per cent. The pseudocyst fluid obtained at operation was 
approximately 20 ¢.c. in volume, the pH was 7.9, and the amylase content 
was 5,985 Somogyi units per 100 c.e. 

July 29.—240 e.c. of thin milky fluid with an NPN content of 31 mg. per cent, 
total protein of 4.6 Gm. per cent, total fat content of 1.01 Gm. per cent, of 
which .104 Gm. was cholesterol. 


DISCUSSION 


Four other cases presenting similarities in certain salient features were 
found described in the literature and are summarized in Table II. The lesions 
all appear to involve the area along several centimeters of the course of the 


superior mesenteric artery as it comes from behind the body of the panereas, 


crosses anterior to the uncinate process and third portion of the duodenum, and 
enters the root of the mesentery of the small bowel. Although the exact mecha 


nism of lymphatic obstruction in each ease is conjectural, one may presume block 
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age of the intestinal lymph vessels as they converge in this region to run along 
the artery toward the cisterna chyli. A pseudocystie structure probably arising 
from the pancreas was present in three of the five cases; dilated chyle radicles 
were noted in three; inspissated milky masses within the mesentery in two. 


TABLE II 














| | PROBABLE OBSTRUCTING | 
SOURCE | SEX AGE LESION | REMARKS 
Collins! M yr. Posttraummatic pancre- 900 c.c. of chyle removed. <A loop 
atie pseudocyst of small intestine exposed, which 
showed every radicle enormously 
distended 
Pratt and ) 5 yr. Postoperative adhesive 500 ¢.c. of milky fluid. Edematous 
McCready4 band constricting mesentery, injected lacteals, and 
base of small bowel milky masses 
. mesentery 
Traquair? 5 yr. Posttraumatic pancre- Chylous ascites developed after 
atic pseudocyst cessation of drainage of mar- 
supialized cyst. Paracentesis 
four times in six weeks yielded 
2 to 4 pints of milky white fluid 
Gross and 5 wk. Postoperative adhesions Abdomen filled with white fluid. 
Wyatt’ No mention of edematous mes- 
entery or injected lacteals 








A fat soluble green dye, D and C No. 6, was employed in an attempt to 
locate an anticipated leak in the cisterna chyli. At a discussion of a paper on 
chylothorax, Klepser® had described the use of this dye in locating an opening 
in the thoracic duct. A Miller-Abbott tube was introduced twenty-four hours 
before operation and was located radiographically in the vicinity of the liga- 
ment of Treitz eighteen hours before operation. When exploration was carried 
out, the tube was found proximal to the duodenojejunal junction, and most of 
the dye was still within the duodenum and stomach. Since the predominant 
picture was that of lymphatic obstruction, rather than lymph fistula, and 
because of the difficulties with the tube, we do not believe that our experience 
represents a failure of the method suggested by Klepser to identify a large 
lvmph fistula. 

Various methods of treating pseudocysts have been deseribed. Simple 
external drainage and marsupialization have been the methods most frequently 
employed. Direct anastomosis of the cyst wall itself to either stomach or small 
howel is being employed with increasing frequency. In a few instances excision 
has been successful. In the present case the walls of the pseudocyst consisted 
largely of specific anatomic structures, namely, the posterior wall of the stomach, 
the anterior surface of the pancreas, and the superior surface of the transverse 
mesocolon. The pseudomembranous portion of the wall composed only one 
quarter of the surface of the sphere. It was rather thin and tenuous and was 
torn before the pseudocyst was identified. Neither marsupialization, anastomosis 
to stomach or small bowel, nor excision was technically feasible. The method 
employed to treat the cyst was to trim off some of the pseudomembrane and to 
close directly the small fistulous tract into the pancreas by three sutures of fine 
cotton, reinforced by a piece of omentum brought down over the fistula. Post- 
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operatively a regime was instituted to minimize the volume of pancreatie juice 
This method of treatment was suggested by experimental work on panecreati: 
injuries in dogs performed by Popper.’ The principles which we employed for 
reducing pancreatic secretion were based on physiologic studies by Miller and 
Wiper’ of a patient with a pancreatic fistula. There has been no evidence of 
recurrence of the cyst by abdominal exploration three and one-half years later. 
However, recurrent attacks of pancreatitis have continued, and calcification of 
the head of the pancreas is now visible radiologically some five to six years after 
the onset of symptoms. 


SUMMARY 


An unusual case of chylous ascites attributed to a pancreatic pseudocyst, 
a sequel of recurrent pancreatitis, is reported. The management of the ease is 
described. Four other cases, gleaned from the literature, in which chylous 
ascites was caused by a definitive lesion amenable to therapy, are briefly 
presented and discussed. Three and one-half years later the patient appears 
cured of his chylous ascites and pseudocyst of the pancreas, but reeurrent 
attacks of pancreatitis continue to be a clinical problem. 


CONCLUSIONS 
In the presence of chylous ascites of obscure etiology it may be advisable 

to explore the region of the superior mesenteric artery as it crosses the uncinate 
process of the pancreas and enters the root of the mesentery of the small bowel. 
A circumscribed lesion responsive to surgical therapy, sometimes of a simple 
nature, may be located in this area, and the chylous ascites may be cured by the 
proper corrective procedure. 
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PRESERVATION OF GASTRIC CIRCULATION BY USE OF SPLENIC 
ARTERY IN HIGH ESOPHAGOGASTRIC ANASTOMOSIS 


Case REpPoRT 


GrorceE L. Emerson, M.D., Rocuester, N. Y. 


(From the Department of Surgery, University of Rochester School of Medicine and Dentistry, 
Rochester, N. Y.) 


OREK,*’ in 1913, described the case of esophageal carcinoma first success- 

fully resected. In recent years, following the work of Adams and Phemister,* 
(hurehill and Sweet,? and others,*~° resection of the thoracic esophagus has been 
followed by a reconstruction which transplants the stomach into the chest. The 
proximal end of the esophagus is anastomosed to the stomach to re-establish 
continuity of the digestive tract. In order to gain the gastrie mobility required 
for this, the gastric circulation is dependent upon the gastroduodenal and right 
gastroepiploie arteries. If the gastroduodenal artery has been destroyed by a 
previous operation, then the surgeon must devise some other way to maintain 
an adequate gastric circulation after the left gastric artery is ligated. This can 
be done only by preserving the splenie artery, and this report describes such a 
case. 

The patient, three years previously, had had radical pancreaticoduodenec- 
tomy for a carcinoma of the pancreatic head. At that time, the gastroduodenal 
artery had necessarily been sacrificed. Later, epidermoid carcinoma of the 
midesophagus was discovered and resected. The gastric circulation was pre- 
served only by the utilization of the splenic artery to ensure a viable thoracic 
stomach. 

CASE REPORT 

H. L., a 53-year-old housewife, was admitted July 19, 1950, to the Highland Hospital with 
a three months’ history of dysphagia. 

Family history is of interest in that her father died of a rectal cancer at 63 years; 
her paternal grandmother died of cancer of the breast. 

The significant portion of her past history occurred in September, 1947, when the pa- 
tient was in Strong Memorial Hospital, having suffered from upper abdominal pain and 
jaundice for four weeks. Dr. Hrolfe Ziegler found early adenocarcinoma of the head of the 
pancreas, for which radical pancreaticoduodenectomy was performed. The gastroduodenal 
artery was ligated at its origin. Histologic examination of the pancreas showed adenocarci- 
noma of the head and atrophy with fibrosis of the tail (Fig. 1). No evidence was seen of 
lymph node involvement. Postoperatively, there was severe pancreatic insufficiency, partially 
controlled by pancreatic enzymes. In October, 1948, the patient developed polydipsia, 
polyphagia, and polyuria with weight loss. Diabetes mellitus was diagnosed, for which she 
was admitted to the Highland Hospital in November, 1948. 

Present Illness.—In April, 1950, there was a gradual loss of 5 pounds in weight, ac- 
companied by a pressure pain beneath the xiphoid, noted on swallowing coarse food. 
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Examination.—Physical examination showed a somewhat apprehensive, well-developed 
slender middle-aged woman who was able to sit up in bed without distress. Temperature w: 
37° C., pulse 80, respirations 20, and the blood pressure 136/70. The skin was somewhat dr 
with mild psoriatic lesions over both elbows. The teeth were in good condition and the tongw 
was not coated. Chest, breasts, heart, and lungs were clear to examination. There was a well 
healed upper abdominal transverse scar. No organs or masses were palpated in the abdomer 
Deep tendon reflexes and cranial nerves were intact. 


Significant laboratory findings included a hemoglobin of 10.8 Gm., red blood cell coun 
of 3.25 million per millimeter.3 A voided urine revealed no sugar, a trace of albumin, specifi: 
gravity of 1.022, and 3 to 5 white blood cells in each high-power field on microscopic study. 
The prothrombin time was normal. The total protein was 6.5 Gm. per cent. Roentgenograms 
of the chest showed no abnormality. Fluoroscopy with a barium swallow and roentgenograms 
showed the esophagus to have a consistent narrowing with a filling defect just below th 
aortic arch (Fig. 2). Esophagosecopy showed a small, freely movable, friable polypoid mass 
about 30 cm. below the upper incisors. A biopsy confirmed the presence of primary epider 
moid carcinoma of the esophagus. 


Fig. 1.—Adenocarcinoma of pancreas, removed at operation in 1947. 


She received a diet of 200 Gm. of carbohydrate, 120 Gm. of protein, and 75 Gm. of 
fat daily; parental vitamin B complex; 0.5 L. of blood; pancreatic crystals and insulin. 
Three days before operation, penicillin (100,000 units intramuscularly every three hours) 
and streptomycin (0.5 Gm. intramuscularly twice daily) were started and continued for 
one week following operation. 


Operation.—With the patient in the right lateral position, a combined thoracoabdominal 
incision was made. The chest was entirely normal on exploration, there being no adhesions, 
adenopathy, or free fluid, and the lung was soft and crepitant throughout. The inferior 
pulmonary ligament and the mediastinal pleura posterior to the hilum were opened in a long 
incision carried up over the arch of the aorta lateral to the left subclavian artery. Dissection 
down through this plane was carried out to identify the esophagus, which was lifted from its 
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bed by sharp dissection, and its blood supply was ligated. There was a 1 em. sized mass 
in the esophagus which lay 2 em. below the aortic arch in its inferior border. To facilitate 
complete mobilization of the esophagus, the aortic arch was freed. The esophageal blood 
supply from the arch was doubly ligated and transected. It was possible to free the small 
tumor completely from the pulmonary hilum, the azygos vein on the other side, and the aortic 
arch. Dissection above the arch was carried out for a distance of 4 em, to free the esophagus 
and leave the blood supply only from the inferior thyroid arteries. 


Fig. 2.—Preoperative roentgenogram showing filling defect in midthoracic esophagus. 


After the esophagus had been freed and it was apparent that the lesion could be re- 
moved, the incision was extended and the diaphragm split in the direction of its fibers down 
to the esophageal hiatus, which was widely opened. Exploration of the abdomen revealed 
that there were dense adhesions between the previous transverse abdominal incision and the 
underlying viscera. The liver was normal except for one small white scar. The stomach 
was freed from the abdominal wall, the liver, and the transverse mesocolon by sharp dis- 
section. The gastrocolic ligament was opened, as was the gastrohepatic ligament, to give 
ready access to the lesser sac. The celiac axis was identified, and the blood supply of the 
stomach was carefully evaluated. The right gastroepiploic artery had been previously sacrificed 
when the gastroduodenal artery had been tied. No right gastric artery could be found. 
The previous reconstruction was dissected free with considerable difficulty, and it was possible 
to identify the gastrojejunal anastomosis, the choledochal anastomosis, and finally the tip 
of the Roux y plasty which was anastomosed directly to the remainder of the pancreas. The 
remnant of pancreatic tissue was 4 by 4 by 3 em. and, although firm, appeared healthy. It 
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was apparent when the jejunum was inspected that the first two or three loops below those 
used at previous operation had very short arterial arcades and that it would be extremely 
difficult to bring these above the arch of the aorta, and that it would probably not be possi- 
ble in one stage. Consequently, decision was made to bring the stomach up into the chest, 
despite the previous loss of the right gastroepiploic and gastric arteries. 

The plan was to depend on the blood supply from the splenic artery with its branch 
to the left gastroepiploic. Consequently, the spleen was removed by dividing the splenic 
pedicle right at the hilum of the spleen. This left about 1 em. of the splenic artery distal 
to the origin of the gastroepiploic. When dissection had been carried this far, and an arterial 
clamp put on the left gastric artery, there remained good pulsations of the arcades on both 
lesser and greater curvatures of the stomach. The pulsations were much stronger on the greater 
curvature. The stomach was mobilized by a prolonged period of sharp dissection in whicl 
the splenic artery was freed from its bed of sear tissue, except for the tip of the tail of the 
pancreas, This tip of the tail and the jejunal anastomosis to it were mobilized. It was 





Fig. 3.—Epidermoid carcinoma of the esophagus, removed at operation in 1950. 


then possible to trace the splenic artery completely back to its origin. This allowed mobiliza 
tion sufficient to bring the fundus of the stomach above the aortic arch. The esophagus was 
then cut from the cardia, and the cardiac end of the stomach was turned in with a single 
row of catgut and a reinforcing layer of interrupted 000 silk. The esophagus was then trans- 
posed and the stomach brought above the arch. The stomach was fixed in this position by 4 
series of interrupted C silk all along both its borders, which were used to fasten it to the 
pleura. This brought the pancreas and its anastomosis to the tip of jejunum well above the 
diaphragm. An anastomosis between the esophagus and the stomach was then begun on thie 
anterior wall of the stomach above the arch of the aorta. A three-layered interrupted silk 
technique was used. At this time, small amounts of chyle were seen. The thoracic duct and 
the leak were identified. The duct was ligated above and below the injury. No further 


chyle was seen. 
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The diaphragm was closed with a double layer of interrupted C silk, and the chest and 
abdomen were closed with interrupted C silk technique, leaving 200,000 units of penicillin 
and 1 Gm. of dihydrostreptomycin in the chest. A No. 30 Foley catheter was placed through 
the ninth intercostal space in the posterior axillary line for drainage. 

During operation, 4 L. of blood were given intravenously, also 1 L. of 5 per cent glucose 
in water, 30 units of regular insulin, 10 ¢.c. of Syneurine, 2,500 mg. of procaine. 

Postoperative Course.—Oxygen was given for three days intermittently. The Foley 
catheter drain was removed on the second day. A bedside chest roentgenogram was taken 
the day following operation and every few days thereafter. A pint of blood was given on 
the sixth, eighth, and ninth days postoperatively. Water was given by mouth the day after 
operation, milk and clear liquids the second day, and a soft diet by the fifth, supplemented 
by multiple vitamin concentrates orally and parentally. The patient sat up on the side of 
the bed the day following operation, and was out of bed the fourth day. 

The clinical course was disturbed by the labile diabetes; two short episodes of auricular 
fibrillation three days postoperatively which were converted to normal rhythm by Novocain 
and controlled by quinidine; a very sore mouth from which Monilia was cultured, successfully 
treated with gentian violet; continuation of chronic pancreatic insufficiency ; and—most serious 
of the complications—chylothorax. Thirteen days after operation an increase in the left 
pleural fluid was noted on physical examination. Eight hundred sixty cubie centimeters of 
milky fluid was obtained by thoracentesis on August 10, the seventeenth postoperative day. 
Next day, Foley tubes were inserted, a No. 28 posteriorly and a No. 16 in the midclavicular 
line in the second anterior interspace, and were connected with suction. Pleural fusion was 
obtained and the tubes were removed three days later. 

There was gradual improvement; her weight returned to the preoperative level of 54 
kilograms. She was discharged on September 4, on the forty-second postoperative day. 

Terminal Episode.—On Jan. 10, 1951, she developed epigastric pain. The clinical im- 
pression, when the patient was seen the next morning, was of peritonitis, and/or bowel obstruc- 
tion. En route to the hospital she died. 

Post-mortem examination showed the cause of death to be acute volvulus of most of 
the small intestine and early acute peritonitis. Adenocarcinoma was seen in the pancreas, 
with extension into the jejunum and metastases to the liver and mesenteric and omental 
lymph nodes. Epidermoid carcinoma was seen in the esophageal submucosa with extension 
through into the trachea and metastasis to regional lymph nodes. All suture lines showed 
complete healing and the stomach was in good condition. 


SUMMARY 


As more patients receive operations for neoplasm and some are thereby given 
further time to live, cases with multiple primary tumors will more frequently be 
found. The technical surgical difficulties in the second excisional operation 
may be increased by the earlier procedure. Our case represents such a situation 
with a description of how the difficulty was overcome. At a previous operation, 
the gastroduodenal artery had been sacrificed in performing a radical pan- 
ereaticoduodenectomy. When cancer of the esophagus later developed, the 
esophagus was resected. In order to re-establish digestive tract continuity the 
stomach was brought into the chest. It was questionable whether the stomach, 
after being fully mobilized, would be left with adequate circulation in the 
absence of the gastroduodenal artery. Splenectomy was therefore performed, 
and the splenie artery was successfully utilized to ensure good gastric circulation. 

It is also interesting that three years after radical pancreaticoduodenectomy 
for adenoeareinoma of the head of the pancreas, when a second operation was 
performed through an abdominothoracie incision for resection.of an epidermoid 
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carcinoma of the esophagus, no recurrence was seen. The possible stimulan 
effect of this second carcinoma on the first is suggested in that, at post morte: 
six months later, extensive recurrence of the primary carcinoma of the pancrea 


was present. 
ADDENDUM 


In April, 1953, a sister of our patient had pneumonectomy for reticulum cell sarcoma 
of the lung. 
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CARCINOMA OF THE ESOPHAGUS AS A COMPLICATION OF 
ACHALASIA 


CasE REPORT 
WiuuiAM H. Kasri, M.D., ALEXANDprRIA, La. 


(From the Veterans Administration Hospital) 


eS of the esophagus complicating achalasia is of fairly rare 
occurrence. In a recent article, Gore and Lam' presented an excellent 
review of the literature on the subject. Including their own, there apparently 
have been only 15 similar cases reported, of which 5 have been from this 
country. In the many articles on achalasia, little or no mention has been 
made of the incidence of a complicating carcinoma. Since the symptoms of 
achalasia and esophageal carcinoma are largely identical, many of these cases 
are probably being missed. Gore and Lam suggested more frequent esophagos- 
copy in those patients with known achalasia in order to be able to detect 
malignant changes earlier. 
CASE REPORT 

First Admission.—A. §8., a Negro man, aged 46 years, was admitted June 22, 1939, with 
the complaint of intermittent epigastric pains of fourteen years’ duration. About one 
year prior to admission, he began, in addition, to have dysphagia, regurgitation, substernal 
pains, and occasional vomiting. He was able to retain liquids more readily than solids. 
He had lost 10 pounds during the previous six months. Roentgenograms revealed a 
markedly dilated esophagus with a smooth cigar-shaped distal end and a distinct con- 
striction at the cardiac orifice (Fig. 1). Because of limited diagnostic facilities here at 
that time, he was transferred to the Veterans Administration Hospital at Hines, Ill., on 
Aug. 8, 1939, for further studies. Esophagoscopy confirmed the roentgenographic findings. 
The Veterans Administration Hospital reported that, after 2.5 gallons of ingested food and 
liquid were aspirated, the esophageal wall did not collapse but maintained its position, 
occupying seemingly all of the posterior mediastinal space. The esophagoscope readily 
passed through the cardia into the stomach. No evidence of carcinoma could be found. 
A diagnosis of cardiospasm was made for which a cardioplasty was recommended. The 
patient refused surgery and was discharged against medical advice on April 4, 1940. 

Second Admission—He was seen merely for a check-up from Oct. 16 to 21, 1941. 
Findings were similar to those on previous admission. Esophagoscopy was not performed, 
and the patient still rejected surgical intervention. 

Final Admission. —He was readmitted July 23, 1949, with the complaints of a 20 to 
30 pound weight loss during the previous six months, fever, chills and a productive cough for 
the previous three months. His diet had consisted mainly of milk and soft foods, since he 
was unable to tolerate roughage. His temperature was 100° F., pulse 100, respiration 24 
per minute, and blood pressure 138/70. Physical examination showed nothing remarkable 
except for the lungs which exhibited impaired resonance, increased breath sounds and 
crepitant rales over the lower portions. Laboratory findings revealed a moderate second- 
ary anemia with 3,250,000 erythrocytes per cubie millimeter and 7.35 Gm. of hemoglobin. 
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Fig. 1.—Esophagogram showing dilatation of the esophagus with constriction at the cardia. 











Fig. 2.—Roentgenogram of chest showing widened mediastinum and bilateral pneumonitis. 
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The number of leukocytes was elevated to 20,300 per cubic millimeter with a differential 
of 80 per cent neutrophils. A roentgenogram of his chest showed, as did previous ones, 
a widened mediastinum due to the dilated esophagus; however, the lung fields, which had 
been previously clear, showed increased densities opposite the hilum bilaterally. These 
were interpreted as pneumonic areas as a result of regurgitation and aspiration (Fig. 2). 
An electrocardiogram suggested diffuse myocardial damage. 





Fig. 3.—Photomicrograph showing low-grade squamous cell carcinoma. 


The patient was placed on antibiotics and digitoxin and was given a blood trans- 
fusion. On Aug. 8, 1949, a Levin tube was inserted into the esophagus and 2,000 e.c. of 
ingested fluid and food particles was aspirated. Following this, an attempt was made 
to have the patient swallow a string so that either a Levin tube for feeding purposes or 
a dilator could be passed into the stomach; however, the patient became slightly irrational 
and uncooperative, necessitating abandonment of this procedure. On Aug. 9, 1949, a Levin 
tube was again introduced into the esophagus and continuous Wangensteen suction was 
applied in an effort to keep the esophagus empty and thus prevent further aspiration of 
esophageal contents. Oral feeding was discontinued, nutrition being maintained with 
intravenous fluids. Under this regime, the pulmonary infection subsided. On Aug. 16, 
1949, he suddenly became dyspneic and coughed up a large amount of material which 
resembled esophageal contents. In order to improve his nutrition and prepare him for 
definitive surgery, a Witzel type of jejunostomy for feeding purposes was performed on 
Aug. 18, 1949. Three days later, he developed a paralytic ileus. His condition was 
steadily downhill, and he died Aug. 25, 1949. 

An autopsy was performed shortly after his death, and the positive findings were as 
follows: grossly, the thorax presented a large, indurated, palpable mass in the region of 
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was dilated to an enormou 


the right main-stem bronchus and esophagus. The latter 
About thre: 


degree from the cardiac orifice proximally throughout its entire length. 
inches above the cardiac end was a very large, dark gray, fungating tumor which sprea 
diffusely over % the circumference of the esophagus. This tumor did not cause obstruc 
tion, since the dilatation of the esophagus was present both above and below it. 
lungs were voluminous and adherent, with thickened pleurae. Portions of the lungs wei 
atelectatic, others pneumonic, the bases congested. On _ section, 
bronchus was the seat of a large fistula opening into the esophagus. 
was surrounded by tumor tissue extending into the pulmonary parenchyma bilaterally. 
The abdomen presented marked distention of the intestinal tract from the point of the 
The intestines distal to the stoma appeared 


Sot! 


the right main-ster 
The esophagus itself 


jejunostomy proximally to the cardiac orifice. 
normal. No mechanical obstruction was evident. 
Microscopically, the sections of tumor tissue showed a low-grade squamous cell ea 


cinoma with typical pearl formation (Fig. 3). Unfortunately, sections of the cardia wer 


not examined for the status of the myenteric nerve plexus. 
DISCUSSION 


It is obvious that this patient came to us too late at his last admission for 
any help. Adequate follow-up might have been carried out during this 
eight-year period and should have included frequent esophagoscopy. Had 
the malignancy been detected early, a two-stage operative program would 
have been earried out as suggested by Gore and Lam in their ease, namely, 
a first stage to consist of a Heller cardiomyotomy, with local resection of the 
carcinoma at a subsequent date. Because of the enormous esophageal dilata- 
tion, no danger of constriction would be feared; a loeal excision would he 
feasible because of the low-grade malignancy of the tumor. 

A eausal relationship between achalasia and esophageal carcinoma has 
not been proved; however, if chronic irritation can cause an epithelial meta 


plasia, then an adequate groundwork may be laid for the development of a 


neoplasm. 
CONCLUSION 
1. A ease of carcinoma complicating achalasia has been presented. 
2. This condition is apparently rare, as attested by the paucity of eases 
reported. 
3. Frequent esophagoscopy in eases of known achalasia may detect the 
occurrence of this complication earlier. 
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THE SURGICAL TREATMENT OF CONGENITAL RECTOVAGINAL 
FISTULA COMPLICATED BY ANAL INCONTINENCE 


Case REport 
SAMUEL J. Srasrns, M.D., Rocuester, N. Y. 


(From the Department of Surgery, University of Rochester School of Medicine and 
Dentistry, and The Genesee and Strong Memorial Hospitals) 


HE restoration of a voluntary sphincter ani is not without its problems. 

The numerous operative procedures suggested attest to this conclusion. Of 
all the procedures mentioned the method deseribed by Wreden'? and Stone? 
seemed to fulfill the criteria necessary to permit retention not only of feces 
but of gas. To my knowledge there has not been published any subsequent 
eases to the one reported by Wreden and the two eases reported by Stone. 

In the light of a recent experience with this operation in a young girl of 
16 vears with anal incontinence secondary to a plastic repair of a congenital 
rectovaginal fistula, it was felt that this additional case should be added to the 
literature in the hope that this procedure would receive more deserving atten- 
tion. The principles involved in this procedure consist of encircling the lower 
end of the rectum with two fascial loops which are placed subcutaneously so 
that they encircle at one end the anal canal, and at the other end a bundle of 
gluteus muscle interlocked with each other about the anal canal. 


CASE REPORT 


A girl of 10 years was admitted to the Genesee Hospital for the first time on Jan. 
15, 1946, with the findings of a rectovaginal fistula. Past history revealed that a corrective 
operation had been attempted at the Monroe County Hospital on Aug. 30, 1936, when she was 


17 months old. This was unsuccessful and nothing further was done up to the present 


admission. 
At this admission the patient presented the clinical picture of a chronic large bowel 


obstruction. Feces was present in the vagina. The vagina admitted one finger, and just 
inside the posterior wall a defect was palpated which admitted a curved clamp easily into 
the bowel (Fig. 1). These was no evidence of any contractile power in the perineum. In 
addition intravenous pyelograms revealed evidence of a bilateral hydronephrosis most marked 
on the left side (Fig. 2). This was confirmed by cystoscopy. On Jan. 30, 1946, a loop 
colostomy was performed. The sigmoid colon was enormously dilated and packed with fecal 
matter. This dilated bowel gradually tapered off to normal-sized bowel at the splenic flexure. 
Five days later the loop of bowel was completely divided, and fifteen days later the redundant 
bowel lying on the abdominal wall was excised. Barium was put down through the distal 
colostomy to outline the lower segment. A marker was placed in the perineum which revealed 
the gap between the distal end of the bowel and the perineum to be about 2.5 em. (Fig. 3). 
On March 13, 1946, a plastic repair of the rectovaginal fistula and reconstruction of the 
anal canal were performed (Fig. 4). The patient was placed in the lithotomy position, and 
an incision was made from the posterior vagina to the coccyx. The blind end of the rectum 
was identified, and a dissection of the fistulous tract was performed, with complete separation 
of the anterior wall of the rectum from the posterior wall of the vagina. The posterior 
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Fig. 2.—Intravenous pyelogram showing hydronephrosis and hydroureter, left. 
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Fig. 4.—Correction of rectovaginal fistula. 


The bowel has been brought down to the perineum, 
opened, and sutured to the skin margin. 





130 STABINS 


vaginal floor was then closed. The blind end of the rectum was brought down to the ski 
margin posteriorly and sutured. A perineal floor was constructed between the vagina an 
the new anus. At the conclusion of the operation the rectum was opened and the mucos 
was sutured to the skin margin. A wound infection developed with a breakdown of a porti: 
of the perineal floor. 

On May 21, 1946, the colostomy was closed and the patient was discharged on Ju 
11, 1946. She was followed in the outpatient department and re-admitted on June 17, 195) 
because of left-flank pain. Exploration of the left ureter was performed on June 20, 1950, 
with reimplantation of the ureter into the bladder. Convalescence was satisfactory and sly 
was discharged on the twenty-third postoperative day, July 13, 1950. She was seen periodicall) 
in the surgical outpatient department because of marked anal incontinence which was so 
troublesome that she could not seek employment. Because of this she was readmitted to th 
hospital in January, 1952, for reconstruction of an anal sphincter as described by Wreden 


and Stone. 


Fig. 5.—Barium enema showing large rectal pouch filled with barium with no voluntary 
expulsion. 


A barium enema was given which revealed a large rectal pouch filled with barium 
which could not be voluntarily expelled (Fig. 5). <A preliminary sigmoid colostomy was 
performed, followed, in three months by a reconstruction of the anal sphincter. Two strips 
of fascia lata 20 em. long and 2 em. wide were taken from the outer surface of the right 
thigh before the patient was placed in lithotomy position. Two incisions were then made to 
expose the medial portions of the gluteus maximus muscles. Following this, two vertical 
incisions were made to the right and left of the anal orifice (Fig. 6). Two clamps were 
tunneled transversely through each of the vertical incisions anterior and posterior to the 
anal orifice. One clamp was directed from right to left, the other from left to right. The 
ends of the fascial strips were drawn through these vertical incisions to encircle the lower 
end of the rectum and then anchored to the medial portions of the gluteus muscles. Silk 
was used to anchor the fascial strips. Before the fascial strips were anchored an assistant 
kept a finger in the anal orifice to determine the extent of the sphincter resistance. 


The patient was put on daily exercises of the gluteal muscles as recommended by 
Stone’ who is of the opinion that the postoperative care of these cases is most important. 
He advocates twice daily that the patient practice contracting the gluteal and perineal muscles 
by the following exercises: ‘‘Have patient stand erect with heels together, then squeeze and 
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Fig. 6.—Reconstruction of anal sphincter. Strips of fascia lata encircling the anal orifice and 
sutured to the medial bundle of the gluteus maximus muscle. 
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Fig. 7.—Barium enema six months after reconstruction of anal sphincter. The barium is 
voluntarily evacuated. 
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lift the gluteal muscles by voluntary contraction, hold them for an instant and then rel: 
This exercise is repeated ten times at each morning and evening period for several weeks 
The colostomy was closed three weeks later. She was last seen on Oct. 16, 1952, six mont 
postoperatively, and was found to be free of rectal incontinence. She has definite sensati 
of the desire to go to stool which she never had previously. A barium enema given at h 
last visit revealed excellent evacuation voluntarily (Fig. 7). For the past three mont 
she has been employed on a full-time basis, and her previous antisocial behavior has co 
pletely disappeared. 
COMMENT 


This case is reported in the hope that the procedure previously deseribed 
by Wreden and Stone and successfully instituted here for the restoration of a 
voluntary sphineter ani be considered for eases of intractable incontinence 
It is important that the fascia lata grafts be isografts lest failure due to infec 
tion result, as reported in one of the cases by Stone. In evaluating patients with 
similar congenital abnormality, it is important to look for other abnormal! 
conditions, particularly of the urinary tract. 


Acknowledgment.—The author wishes to thank Dr. Shirley Snow, obstetrician and gyn: 
cologist-in-chief, for his assistance in the correction of the rectovaginal fistula. 
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HMETEROTOPIA COMPOSED OF GASTRIC EPITHELIUM AND SMOOTIL 
MUSCLE IN THE WALL OF THE GALL BLADDER 


A Case REPORT 


MARJORIE J. WILLIAMS, M.B., Cu.B., AND JOHN J. Hum, M.D., 
TEMPLE, TEXAS 


(From the Laboratory and Surgical Services, Veterans Administration Center) 


NUMBER of examples of heterotopic tissue in the gall bladder have been 

recorded. It is of interest that all the varieties which have been found 
in this organ have parent organs derived from the primitive foregut. The 
gall bladder itself develops from the same embryologic structure. It is likely 
that these various heterotopia are derived from cells displaced during embry- 
onie life, which retain their potentiality for differentiation. “True Luschka 
duets” are considered to be present in nearly 10 per cent of 200 surgically 
removed gall bladders.t. The occurrence of liver tissue associated with true 
Luschka ducts in the wall of the gall bladder has been described by both 
Halpert’ and Thorsness.* Jacobson* has recorded a case with heterotopic 
pancreatic tissue in the gall bladder wall, and he was able to find reports of 
three similar cases in the literature. Since then, both Thorsness* and 
Mutschmann’ have each contributed one example of this type of heterotopia. A 
unique papilloma covered by intestinal epithelium and situated at the neck of 
a gall bladder has been extensively studied by Kerr and Lendrum.® As both 
Paneth and enterochrome cells were present, they concluded that the epi- 
thelium was heterotopic rather than metaplastic. Egyedi has reported a single 
example of a cholecystic polypus containing gastric epithelium of the fundic 
type.‘ . 

We have recently encountered a gall bladder containing an intramural 
mass composed of gastric epithelium and smooth muscle. The gastric epi- 
thelium was fundie in type containing both chief and parietal cells. The 
occurrence in the wall of the gall bladder of this differentiated epithelium con- 
taining specialized cells must be the result of a developmental error. This 
ease, therefore, provides a further example of heterotopia in the gall bladder 
and appears to be the second recorded instance in which differentiated gastric¢ 
epithelium has been found. Another interesting feature of this tumor is its 
structural similarity to a cholecystiec adenomyoma. 


CASE REPORT 


E. F. D., a 28-year-old white man, was admitted to the Veterans Administration Center, 
Temple, Texas, on June 5, 1952, complaining of upper abdominal discomfort. He stated that 
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he had had “stomach trouble” for the past sixteen months. In February, 1952, while at work, 
he experienced a brief episode of severe cramping abdominal pain which radiated through t 

the back between the scapulae. A few hours later he suffered another similar attack of pair 

Three days after these attacks of pain, he noticed that the urine was dark and that the fece 
were a pale yellow color, and at that time he was told that he was jaundiced. The urine an: 
the feces regained their normal color during the succeeding five days. He convalesced at hom 

for six weeks, and then returned to work. He soon ceased to feel well, however, and bega 

to experience nausea in the early morning and a constant epigastric discomfort. Neither th 

nausea nor the pain was affected by eating. Between February and June, he had lost 
eighteen pounds in weight. 

Physical examination showed a well-developed, slender man with some tenderness and 
voluntary muscle guarding in the right upper quadrant of the abdomen. No other abno: 
malities were detected. 

The laboratory findings were as follows: complete blood count normal, urinalysis 
normal, Kahn precipitin test negative, serum bilirubin 0.31 mg. per cent, total serum amylase 
13 units (normal 20 to 40 units), cephalin flocculation negative, thymol flocculation 4 plus, 


prothrombin time normal. 


Fig. 1.—Gastrointestinal series showing the crescentic imprint on the duodenal bulb. 


The upper gastrointestinal tract and the gall bladder were studied radiographically. 
A gastrointestinal series showed the esophagus and the stomach to be normal. Films exposed 
with the patient prone demonstrated a crescentic imprint in the duodenal bulb (Fig. 1). 
It was believed that the deformity was due to extrinsic pressure, probably exerted by the 
gall bladder. When the patient was upright, this deformity disappeared. The gall bladder 
was visualized normally and no gallstones could be detected. The viscus had an unusual 
shape, which suggested compression from above and laterally. 


On the basis of the symptoms and the radiologic findings, an exploratory laparotom) 
was carried out through a right paramedian incision. Inspection of the peritoneal cavity 
yielded negative findings. Neither the stomach nor the gall bladder was dilated, and 
there was no scarring around the duodenum. Palpation of the stomach and duodenum 
revealed no abnormalities. Palpation of the gall bladder, however, demonstrated within 
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its wall a rounded firm mass, about 2.0 em. in diameter, which was freely movable both 
into and out of the ampulla of the gall bladder. The gall bladder was removed, and the 
common bile duct was opened and found to be normal. The abdomen was closed in layers 
with a T-tube drainage of the common bile duct. 

The postoperative course was uneventful. Since removal of the gall bladder, the 
patient has been free of all symptoms. 
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Fig. 2. Fig. 3. 


Fig. 2.—The intramural mass at the neck of the gall bladder is shown. Note the intact, 
essentially normal mucous membrane. (X2, reduced one-third.) 


Fig. 3.—The intramural mass has been incised demonstrating the central cavity sur- 
rounded by fibrous tissue honeycombed with small cysts. (x2, reduced one-third.) 


Pathologic Report.—The serosal surface of the gall bladder was smooth and glistening, 
and the mucosa was grossly normal. No caleuli were present. In the neck of the organ, 
there was a circumscribed intramural mass measuring 2 by 1 by 0.5 em. (Fig. 2). 
Sectioning through this showed it to be composed of a central cavity, lined by a ridged 
pale membrane, with a fibrous wall honeycombed with minute cysts (Fig. 3). 

Microscopic study showed the intramural tumor to be situated in the subserosa and to 
be formed of a nonencapsulated collection of ductlike structures surrounded by aggregates 
of acini and bundles of smooth muscle fibers (Fig. 4). The large cystic structure noted 
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grossly was found to be a dilated duct. The honeycombed appearance of the surroundin; 
tissue was due to the presence of numerous smaller ducts. The smaller ducts had irregula 
undulating outlines, while the contours of the large cyst were smooth. These structure: 
were lined partly by tall regular columnar cells with smooth eosinophilic eytoplasm ani 
basal nuclei and partly by columnar cells with ample amounts of cytoplasm containing 
numerous reddish tan granules. This latter type of cell resembled the chief cells of th 
stomach. The majority of these ducts contained pink stringy secretion, and, in a few, 
there was disintegration of the granule-containing cells into this secretion. The acini 
were composed of two types of cells (Fig. 4, inset). One of these was identical with thi 


Fig. 4.—Low-power photomicrograph showing the structure of the heterotopia. Note 
margin of the central cavity at the top. Both smaller ducts with satellite collections of acini 
and bundles of smooth muscle fibers may be seen. (402, reduced one-third.) 

Inset, high-power photomicrograph showing an acinus composed of both chief and parietal 
cells of the type found in fundic gastric epithelium. (X860, reduced one-third.) 


granule-containing cells described in the lining of the ducts. The other variety was 
situated at the periphery of the acini and was rounded or triangular in shape with ample 
amounts of clear eosinophilic cytoplasm. These cells were identical in appearance with 
the parietal cells of gastric mucosa. For the most part the former type of cell predomi- 
nated, but in a few acini the eosinophilic cells were more common. The smooth-muscle 
bundles ran in all directions through the tumor, but showed a definite tendency to enclose 
the ducts with their satellite groups of acini. All these structures were situated in a 
loose connective tissue, which blended imperceptibly into the subserosal tissue of the 
gall bladder. Scattered through this stroma were collections of lymphocytes, histiocytes, 


and plasma cells. 
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. Sections from other areas in the gall bladder showed the epithelium to be partly 
desquamated with slight thickening and flattening of the mucosal villi. In both the 
mucosa and the muscularis, there were small collections of lymphocytes and histiocytes 
with a few eosinophils. No evidence of any communication between the subserosal struc- 
tures and the lumen of the gall bladder could be demonstrated. 
DISCUSSION 

We believe that the origin of cholecystie adenomyomas may be further 
clarified by study of the heterotopia described in this report. It bears a close 
resemblance to an adenomyoma except for its epithelium, which is gastric 
rather than cholecystic. Dr. Béla Halpert has reviewed sections from this 
case for us, and has expressed the opinion that the tumor was of anlage origin 
and perhaps an unusual form of adenomyoma.*® 

The mode of development of adenomyomas of the gall bladder has been 
disputed. Shepard, Walters, and Dockerty have reviewed this subject and 
quote several authors as believing that these benign tumors arise from con- 
genitally displaced tissue, and others as maintaining that inflammation plays 
an important role.® As a result of their study of the literature and their 
personal examination of 103 specimens, Shepard and his associates concluded 
that probably both congenital displacements and chronic inflammation are 
concerned in the development of adenomyomas. King and MacCallum believe 
that inflammation alone accounts for the development of these tumors and 
they consider them to be one type of cholecystitis glandularis proliferans.’° 
These workers claim that a connection between adenomyomas and the mucous 
membrane of the gall bladder can always be demonstrated if sought with 
are. Support for the congenital displacement theory comes from one of 
the eases reported by Thorsness.? He has described a case in which there was 
found in the gall bladder wall a tumor composed of Luschka ducts, an adeno- 
eystoma, and aberrant hepatic tissue. He believes that this association indi- 
cates that tumors of the adenomyoma type arise from congenital displacements 
and are not true neoplasms. Halpert has expressed the belief that these 
tumors are hamartomas and that they probably represent either an un- 
developed part of the fundus or one-half of a bifid gall bladder which did 
not develop. 

In our ease, we believe that the mass composed of gastrie epithelium and 
smooth muscle in the gall bladder wall resulted from growth of congenitally 
displaced tissue. It must be emphasized that this gastrie epithelium is well 
differentiated, containing both chief and parietal cells, and that it differs from 
the metaplastic gastric type, which has been deseribed by Nicholson’? and 
King and MacCallum’ in eases of chronie cholecystitis. The metaplastic 
glands resemble pyloric and Brunner’s glands and do not contain specialized 
cells. We consider that the heterotopia described in this report differs from 
the usual gall bladder adenomyoma only in that its epithelium is gastric 
rather than choleeystie in type. Both the gall bladder and the stomach 
develop from the primitive foregut, which is lined by epithelium with the 
capaeity of differentiating along several lines. If, during the development of 
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the gall bladder, some of these multipotential epithelial cells become displac 
into its wall, they might later differentiate into gastric rather than cholecystic 
epithelium. As the heterotopia under discussion is considered to be analogou 
to an adenomyoma containing gall bladder epithelium, we have coneluded tha‘ 
it lends support to the theory that adenomyomas of the gall bladder aris: 
from congenital displacements. Inflammation was minimal in this case and 
could not be considered to have played a role in the development of the tumor. 

The clinical aspects of this case are also of interest. We believe that the 
symptoms can be explained on the basis of the presence of the mass in the 
gall bladder wall. Judd and Hoerner™ believe that benign, intramural tumors 
may themselves produce symptoms suggesting gall bladder disease. On the 
other hand, Swinton and Becker™ maintain that gall bladder symptoms in 
patients with benign cholecystic tumors are due to associated inflammation or 
other diseases. King and MacCallum’? quote a reported case, in which the 
cystic duct was obstructed by a pedunculated adenoma. At the time of 
surgical exploration in the present case, it was noted that the tumor could 
prolapse into the ampulla of the gall bladder, possibly obstructing the cystic 
duct. Intermittent obstruction of this type could have produced the epi- 
gastric distress and might have initiated the mild inflammation present in the 
gall bladder. The episode of obstructive jaundice was most probably due to 
temporary compression of the common bile duct by the mass. As a small 
amount of secretion was present in the ductlike structures, it is possible that 
accumulation of secretion might have produced sufficient swelling to compress 
adjacent structures. It is coneluded that intramural gall bladder tumors, in 
the absence of marked inflammation, may produce symptoms suggestive of 
cholecystie disease. Further, benign tumors of the gall bladder should be 
considered in the differential diagnosis, whenever unusual gall bladder disease 
is under consideration. 


SUMMARY 


A ease is reported in which an heterotopia composed of gastric epithelium 
and smooth muscle was found in the wall of the gall bladder. The gastric 
epithelium was fundie in type, containing both chief and parietal cells. This 
is believed to be the second recorded ease in which heterotopic gastric epi- 
thelium has been found in the gall bladder. Examples of heterotopic tissue 
in the gall bladder described in the literature are briefly reviewed. 

The heterotopia described in this report is considered analogous to a 
choleeystie adenomyoma. Its significance in relation to theories concerning the 
origin of cholecystie adenomyomas is briefly discussed. We consider that it 
lends support to the theory that adenomyomas arise from congenital displace- 
ments. 

The clinical features of this ease are considered in the light of the opera- 
tive and pathologie findings. It is concluded that benign tumors of the gall 
bladder, in the absence of significant cholecystitis, may produce symptoms 
suggestive of this disease, 
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DUPLICATIONS OF THE ALIMENTARY TRACT 
A REVIEW OF THE LITERATURE AND REPORT OF A CASE 
W. G. Evuis, M.D., VickssBurG, Miss. 


(From the Surgical Service of the Street Clinic and Mississippi State Charity Hospital) 


| grep are spherical or elongated cystic structures having a wall 
similar to some portion of the alimentary tube and seen at any level of 
the gastrointestinal tract. They are contiguous and closely adherent to the 
corresponding bowel, contain all the layers of some portion of the normal 
howel, and are intramesenteric with the same blood supply. 


TERMINOLOGY 


These congenital anomalies have been described under various names 
such as enteric cysts, enterogenous cysts, diverticula, giant diverticula, ileum 
duplex, jejunum duplex, and unusual Meckel’s diverticulum. The most fre- 
quent designation for these cyst formations is duplications of the alimentary 
tract, because these lesions are replicas of some portion of the alimentary 
tract, though not necessarily of that portion to which it is contiguous. Com- 
munication with the functioning alimentary tract may be either present or 
absent. 


ETIOLOGY AND EMBRYOLOGY 


The exact nature of derivation is unknown, and there are many varied 
theories as to their origin. As stated by Ripstein,® “‘. .. any explanation put 
forward to be acceptable must account for duplications oeceurring at all levels 
of the intestinal tract and that they always occur on the mesenteric side of 
the true bowel situated between the leaves of the mesentery.” This seems to 
rule out the theory that duplications are similar in origin to Meckel’s diverticu- 
lum which is due to persistence of the proximal part of the vitelline duct. 
However, Ladd and Gross? feel that the most probable theory is that advanced 
by Lewis and Thyng who have demonstrated diverticula along the mesenteric 
border of the embryonie intestine which they state may persist and be pinched 
off from the true bowel. Bremer’? offers a theory which seems to explain 
all the varieties of the intestinal duplication. He feels that this anomaly 
occurs during the six-week embryo stage when the lumen of the intestine is 
formed. During fusion of the various vacuoles which appear in the solid 
eord, there may be abnormality of this fusion and the formation of more than 
one lumen. As growth progresses the lumina are separated, and the un- 
differentiated cells surround the epithelium and give rise to all coats of the 


bowel. 
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oe DUPLICATIONS OF ALIMENTARY TRACT 
INCIDENCE 

Although this disease is considered a rather rare anomaly, Donovan 
operated on 6 patients in eighteen months and regards it as one of the most 
important causes of massive intestinal hemorrhage in infants. There were 
41 cases reported by ten authors, having a mortality rate of 25 per cent. 
Although this disease was seen in one patient 22 years of age, the majority 
of the patients were of early infancy and childhood. There were 8 cases of 
duplication of the duodenum and 1 of the stomach reported in the literature, 
but none involving both stomach and duodenum. 


PATHOLOGY 


Grossly, these lesions are most commonly seen in the ileum, situated at 
the mesenteric border between the lavers of the mesentery. They vary in 
size from that of a small nodule seen in the tongue to that of three-fourths 
the size of the stomach. It is rare to have communication with the bowel, 
and this was reported in only 3 of the cases. Grossly and microscopically 
(ig. 1), these lesions are exact replicas of a portion of the intestinal tract. 
They may occur in any portion of the alimentary tract but are predominantly 
seen in the bowel. The muscular coat of the duplication is intimately fused 
with the muscularis of the alimentary tract, and, therefore, the lesion cannot 
be dissected away from the normal bowel because there is no plane of cleavage 
between them. On section, usually the fluid is clear, colorless, and mucoid 
which has been secreted by its own membrane. In occasional specimens, the 
pressure of the secreted fluid is so high that there is necrosis and sloughing 
of the lining membrane. At times the fluid may be hemorrhagie or murky 
in color, particularly when gastric mucosa is present; and when there is a 
communication, the contents are similar to the adjacent alimentary tract. 
When the duplication is lined with gastric mucosa, it may secrete gastric 
juice containing enzyme and pepsin, as well as free hydrochlorie acid, which 
predisposes to peptic ulceration leading to hemorrhage and perforation with 
peritonitis. 

SIGNS AND SYMPTOMS 


Clinically, this disease is usually seen in the childhood ages. From the 
location of this type of congenital anomaly, it becomes apparent that the 
clinical signs and symptoms can be quite varied. If the lesion is present in 
the chest, it may produce coughing, cyanosis, dyspnea, dysphagia, and other 
symptoms which are due to pressure. If it is in the abdomen, the symptoms 
of pain and acute or chronic intestinal obstruction are evident. If there is 
peptie ulceration or necrosis and sloughing from pressure with bleeding, then 
hemorrhage from the rectum or hematemesis may be the initial symptom. 
Perforation with the attending peritonitis has been described. On physical 
examination, if the lesion is intra-abdominal, a mass is usually palpable; it 
is rounded, smooth, usually nontender, and is often freely movable. 





ELLIS 


DIAGNOSIS 


Although the correct preoperative diagnosis has rarely been made, thes 
anomalies can be suspected when thought of and when the symptoms te: 
to indicate this possibility. In all cases reported, there were enough symptoms 
and physical findings present to warrant an exploration. X-ray examination 
by contrast media and other methods were of some aid in some eases but 
especially when the duplication was present in the chest. In any child in 
whom there is a palpable, nontender, movable tumor, with evidence of acut: 
or chronie obstruction, with or without hemorrhage from the gastrointestina! 
tract, this condition should be thought of. Likewise, when there is evidence 
to indicate a tumor formation in the chest, particularly when it is producing 
pressure symptoms such as coughing, cyanosis, dyspnea, dysphagia, or other 
symptoms, duplication of the alimentary tract should be considered. 


DIFFERENTIAL DIAGNOSIS 


The various diagnoses made preoperatively in these patients were 
Meckel’s diverticulum, intussusception, intestinal obstruction, mesenteric and 
interomental cysts, hypertrophic pylorie stenosis, and dermoid cysts. When 
blood is present in the stool and Meckel’s diverticulum or intussusception are 
thought of, it should be remembered that the duplication is larger than one 
would expect and the symptoms are less acute. As to intestinal obstruction, 
it seems that these tumors tend to produce the signs and symptoms of acute 
or chronic intestinal obstruction and these patients would undergo surgery, 


anyway. Although it may not be possible to differentiate mesenteric and 
interomental cysts preoperatively, at surgery they are thin walled and can be 
readily peeled away from the adjacent viscera. In hypertrophic pyloric 
stenosis, symptoms are usually earlier and the tumors are smaller. Dermoid 
cysts and other chest tumors produce exact symptoms, but x-ray examination 
may serve to differentiate this. 


TREATMENT 


It is agreed by all authors that the treatment of choice is surgery. Most 
surgeons in recent years agree that the choice of surgical treatment is resec- 
tion of the duplication and its adjacent bowel with re-establishment of the 
intestinal continuity, perhaps by side-to-side anastomosis. Because of the 
dangers from obstruction, perforation, or hemorrhage, operation should not 
be unduly delayed. Some writers in the past, as well as recently, have per- 
formed a short-cireuiting type of operation, which is condemned on the basis 
that, if the lesion contains gastric mucosa, ulceration occurs at the site of 
anastomosis and the symptoms recur. It is conceded that bowel resection 
in infants has many difficulties and dangers which are well recognized, but. 
with careful preoperative preparation and supportive measures, the operation 
does not carry an excessive mortality rate. 


CASE REPORT 


G. C. G., aged 6 months, was admitted to Charity Hospital, Vicksburg, Miss., on Dec. 16, 
1951, with the history of intermittent vomiting and associated fever for two weeks. Examina 





Fig. 1.—Three photomicrographs showing various sections taken through the lining of 
the duplication of the stomach and duodenum. A, Mucosa completely destroyed. B, A few 
mucosal glandular elements. OC, An intact mucosal lining. 
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tion by a local physician revealed a mass in the right upper quadrant of the abdomen, an 
he referred her to Charity Hospital for investigation. 

Physical Examination.—There was revealed a well-developed and well-nourished fema 
Negro infant who did not appear to be ill. Examination was essentially negative except f 
the abdomen which revealed a firm, nontender, freely movable mass, located in the rig! 
upper quadrant, seeming to originate from the right costovertebral angle area. It measured 
about 4 by 8em. The child weighed 17 pounds. 

Laboratory Work.—Urine revealed a trace of albumin, 20 to 25 pus cells per high-powe: 
field. Complete blood count showed 4,180,000 R.B.C., 68 per cent hemoglobin, 24,750 W.B.C. 
with a normal differential. X-ray examination of the chest and intravenous pyelogram were 


negative. 


4 


Fig. 2.—a, Artist’s conception of the appearance of the lesion at surgery. b, Cross section of 
duplication. ec, Defect made after resection. d, Type of bowel closure. 


Hospital Course.—Without further investigation, it was elected to explore the abdomen. 
At surgery, on Dee. 28, 1951, through a right subcostal incision, a large cyst (Fig. 2) measuring 
10 em. in diameter was identified, it being intimately attached to the anterior, superior, and 


inferior portion of the stomach and duodenum and beneath the gastrocolic ligament. The 


mass involved approximately 7 em. of the pylorus and antrum and 3 em. of the first portion of 
the duodenum. The common duct and the pancreas were normal and were not associated with 
this cyst. The mass was opened after the gastrocolic ligament was carefully divided, and it 
was found to contain viscid clear fluid and not to possess an ostium. An attempt was made 
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to resect the cyst from the bowel wall, but this was unsuccessful and, therefore, the cyst was 
excised. This left a flat oblique defect which was closed transversely. A drain was brought 
out through a separate stab wound. The gastrocolic ligament was carefully brought across 
the line of anastomosis, and the abdominal wall was closed in layers. 

The postoperative course was uneventful. The duodenal tube which was put in immedi- 
ately after operation was removed after a period of thirty-six hours; the patient was sup- 
ported by clysis during that time. Convalescence was complete ten days postoperatively, and 
the infant was sent home in good condition. The patient was seen once since being dis- 
missed from the hospital and was doing well. 

Pathology.—Dr. Fenstermacher, Department of Pathology, reported a tissue diagnosis 
of congenital cyst or duplication of the stomach and duodenum. 

Microscopic section of the cyst wall showed fairly thick layers of muscularis resembling 
muscularis of the stomach wall with some submucosa and bits of thin, atrophic-appearing 
gastric mucosa. In some locations the mucosa was extremely thin, while in other areas it was 
completely ulcerated or destroyed and replaced by inflammatory granulation-like tissue. 
Small infiltrates of inflammatory cells and scattered hemorrhages were present throughout the 
layers of the specimen, which resembled part of the stomach wall. In one location a tiny 
bit of pancreatic tissue was present on the serosal surface of this cystic structure. There was 
no evidence of specific type of inflammatory or malignant change. 


CONCLUSIONS 


A rather rare case of duplication of the stomach and duodenum has been 
presented. This case points out that although the preoperative diagnosis is 
rarely, if at all, possible, operation offers the logical solution. The emphasis 
in this paper is placed on those congenital anomalies seen primarily in the 
abdomen where they are most frequent, but it must be kept in mind that 
they do occur in the thorax and are quite frequently confused with dermoid 
or other tumors. When bleeding from the gastrointestinal tract is seen in a 
child, in addition to the usual things thought of, such as anal fissure, rectal 
polyps, intussusception, and Meckel’s diverticulum, we should always remem- 
ber that duplications of the alimentary tract can produce this symptom. 
Patients in whom the disease is suspected should have surgery without undue 
delay, and in the majority of instances this should involve the resection of the 
duplication and adjacent bowel rather than attempted excision of the cyst 
itself. When surgery is undertaken prior to the occurrence of infection, 
perforation, or severe hemorrhage, the risk is not too great and the results 
are most gratifying. 
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DOUBLE OMENTAL HERNIA DUE TO CONGENITAL ABSENCE OF THE 
GREATER AND LESSER OMENTA 
REPORT OF A CASE 
JOHN W. SCHNEPPER, M.D., AND WILFRED Y. HANaAoKA, M.D., 
Los ANGELES, CALIF. 
(From the Department of Surgery, College of Medical Evangelists) 


oa abdominal herniation presents one of the most difficult diagnostic 
problems. Such cases are rarely diagnosed preoperatively but are usually 
found when surgery is performed for such disorders as obstruction. Inasmuch 
as herniation may take place in a number of locations and with innumerable 
variations, the symptoms are protean. Most of the literature on internal 
herniation consists of articles reporting single or a very few cases. House- 
mann and Morton’s' report of 467 cases is one of the most exhaustive studies. 
Thirty-nine cases constituted the basis of a paper by Mayo and associates.” 
Johnson* more recently studied the literature and outlined the manner in 
which various types of internal herniation may occur. 


Transomental herniation is one of the most uncommon of internal hernias. 
Four were reported in the cases studied by Housemann and Morton.’ John- 
son® describes the possibility of a double omental hernia but does not cite a 
case. We are reporting a case in which there was a double omental hernia 
due to almost complete absence of both greater and lesser omenta. 


G. 8. (White Memorial Hospital No. 173-239), a 27-year-old Japanese man, was admitted 
to the hospital with a history of nausea and vomiting, especially after the evening meal, for 
three weeks. The patient also stated that he thought he had lost weight during this period. 
He had no hematemesis, melena, abdominal pain, nor any gastrointestinal disturbance. An 
appendectomy had been performed ten years previously. His general health had been good. 

The patient was a well-developed, somewhat thin, young Japanese man in no acute 
distress. The skin was dry and loose. The abdomen was moderately distended, and 
tympanitie. A succession splash was present in the upper abdomen. The clinical impression 
was pyloric obstruction—cause undetermined. X-rays taken before entry into this hospital were 
reported as “ulcer in the duodenum and an obscure lesion in the pyloric end of the stomach 
with 30% gastric retention at the end of six hours. The nature of the latter lesion is not 
definitely certain. Question of lymphosarcoma considered.” See Fig. 1. 

In view of the original feeling that the obstruction might be due to a silent duodenal 
ulcer with edema or scarring, the patient was placed on a six-day program of gastric suction, 
antispasmodics, and intravenous fluids. When liquid tube feedings were started there was 
no change in the amount of residual, so it was elected to take the patient to surgery for a 
subtotal gastric resection to relieve the obstruction, which was felt at that time to be due 
to a benign ulcer. A malignancy was still considered, however. The day before surgery the 
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patient was examined by gastroscope. This examination showed a spastic contraction ring in 
the mid-portion of the antrum with normal-appearing mucosa. 

At surgery it was found that the greater omentum consisted only of a 3 or 4 em. wid 
strip along the greater curvature of the stomach containing the epiploic vessels, but not at 
tached to any organ but the stomach (Fig. 2). The lesser omentum was a thin strip of fibrou: 
tissue near the upper part of the lesser curvature containing the left gastric artery. There 
was no evidence of a right gastric artery. The portal and hepatic vessels and the bile ducts 
were entirely retroperitoneal. It can thus be seen that the stomach was held in position 
only by its duodenal esophageal attachments together with the short gastric vessels wit! 
a small gastrolienal ligament. This made a loop of the stomach which permitted the entire 
small bowel to herniate from behind and forward over the stomach (Fig. 2). The weight 






of the small bowel and mesentery produced obstruction by compressing and pulling on the 









pyloric end of the stomach. Because of this the stomach hung low in the abdomen. The 









Fig. 1.—Six-hour film showing 30 per cent barium retention in low-lying stomach. 


transverse colon was quite short with a narrow transverse mesocolon lying entirely behind 





the stomach and small bowel. Fig. 2 illustrates the positions of the organs graphically. A 
search for further anomalies showed a horseshoe kidney. 







The herniation was corrected by passing the small bowel back over the stomach into its 
normal position. To prevent recurrence, the narrow remnant of greater omentum attached 
to the stomach was sutured along the upper tenia of the transverse colon from the pylorus 
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This prevented passage of small bowel behind the stomach and 
This 


to the gastrolienal ligament. 
left a wide open space above the stomach where the lesser omentum should have been. 
The patient had an unevent- 


opening would be too large to incarcerate any loop of bowel. 
He went home on the tenth postoperative day and has had no 


ful postoperative recovery. 
distress of any kind for twelve months. 
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Fig. 2.—A drawing based on Fig. 1. There are narrow strips of omentum along the 
greater and lesser curvatures of the stomach which are not attached to any other organ. Al- 
most the entire small bowel (shortened in the diagram for simplicity) has come over the 
lesser curvature from behind and hangs down over the stomach. 


Though minor omental variations are frequently seen in the operating 


room, no other example of such an extensive atresia of the dorsal and ventral 
It is evident that marked deviation 


mesogastria has come to our attention. 
from the normal embryonic development took place as shown by the accom- 


panying presence of the asymptomatic horseshoe kidney. 





SCHNEPPER AND HANAOKA 


In retrospect it is felt that careful study of the roentgenograms might 
have given a clue to the diagnosis, had such an abnormality been considered. 
It will be noted in the roentgenogram that there is an abnormal number of 
small bowel loops above the lesser curvature of the stomach. In the absence 
of previous upper abdominal surgery, the presence of these loops on x-ray 
examination, combined with the evidence of pylorie or antral obstruction with 
out obvious cause, should be considered as highly suggestive, if not diagnostic, 
of a lesser omental bursa hernia. 
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PARATHYROID CYSTS 
REPORT OF FIvE Cases 
GEORGE CRILE, JR., M.D., AND R. G. PERRYMAN, M.D., CLEVELAND, OHIO 


(From the Cleveland Clinic and the Frank E. Bunts Educational Institute) 


ARATHYROID eysts large enough to be of clinical significance are rare. 

When they do occur they usually have no demonstrable endocrine function, 
hut may cause respiratory distress by tracheal compression or may be mistakenly 
diagnosed as thyroid carcinomas or adenomas. 

Small parathyroid cysts, frequently observed at autopsy, are of no clinical 
significance and are not considered in this paper. 

Many theories have been advanced regarding the etiology of parathyroid 
cysts. For example, both Nylander? and Anzilotti* have suggested that they 
arise from remnants of the third or fourth pharyngeal pouche or are vestigial 
pharyngo-bronechial ducts, while Forsyth* proposed that these eysts are formed 
by retained secretion of the parathyroid cells. None of these proposals has 
been definitely established. Therefore, it may be incorrect to label a structure 
which possibly arises from a pharyngeal pouch remnant and secondarily in- 
corporates parathyroid tissue within its wall as a parathyroid cyst. Welti‘ and 
Black and Watts’ have reported the occurrence of cysts in the region of the 
parathyroid which resemble parathyroid eysts yet have no demonstrable para- 
thyroid tissue. 

Goris’ was the first to report a case of parathyroid cyst. Subsequently, 
there have been seventeen such reports.® * °°?" 

A study of the reported cases reveals that the majority are similar. They 
occur at any age and have no predilection for either sex. Anatomically these 
cysts are confined, almost without exception, to the region of the inferior para- 
thyroids. Physiologically they do not usually show evidence of parathyroid 
function. 

These cysts are most often misdiagnosed as nodular goiter, solitary ade- 
noma of the thyroid, or thyroid carcinoma, and are practically never recognized 
preoperatively. However, at the time of surgical intervention their gross char- 
acteristies are easily recognized. 

The following case reports indicate the frequency with which parathyroid 
evsts are being recognized by their gross appearances at the time of operation. 


CASE REPORTS 


Case 1.—A 34-year-old white woman complained of a small nodule in the left side of 
her neck. The nodule was first noticed by the patient one year prior to admission, and it had 
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gradually increased in size. Examination revealed what was thought to be adenoma of th: 
left lobe of the thyroid and a cyst in the pyramidal lobe of the thyroid (probable thyroglossal! 
duct cyst). There were no findings suggestive of hyperthyroidism. 

During operation a small adenoma of the pyramidal lobe and a small, clear, water; 
eyst adjacent to the left lower lobe were found. 

Pathologic examination grossly disclosed an ovoid cystic mass, 2.56 em. in diameter 
having a thin fibrous wall and filled with a watery clear fluid. Microscopic examination re 
vealed a cystic structure lined by a single layer of cuboidal epithelium. The wall was formed 
by dense collagenous connective tissue including a few elongated and vascular islands of small 
cuboidal cells with clear cytoplasm and uniform round nuclei. The structure was reported as 
a eyst of congenital origin with small parathyroid rests in the wall. 

The postoperative course was uneventful and there was no evidence of hypopara 


thyroidism. 


CASE 2.—A 56-year-old white man complained of recurrent swelling, followed by gradual 
progressive enlargement of the left side of the neck. Simultaneously he had noted the onset 
of respiratory distress. Roentgenogram of the chest revealed deviation of the trachea to the 
right. Further examination led to a tentative diagnosis of rapidly growing carcinoma of the 


thyroid. 


At the time of operation a cyst, not directly connected with the thyroid, was found on 
the left. It was considered grossly to be a parathyroid cyst. 

-athologic examination grossly disclosed an ovoid cyst 7 em. in diameter with frag 
ments of fibrous tissue attached. The inner lining was smooth and gray-white in color. 
Microscopically the cyst appeared to be lined by a single layer of epithelial cells of para 
thyroid type. The final diagnosis was parathyroid cyst of transitional cell type. 


The postoperative course was uneventful with no evidence of hypoparathyroidism. 


CASE 3.—A 69-year-old white woman had undergone a right radical mastectomy for 
carcinoma simplex seven years prior to our examination. She complained of hoarseness and 
respiratory distress. A palpable mass in the right lower neck extended into the mediastinum. 
This was considered preoperatively to be either an intrathoracic goiter or metastatic carcinoma 
from the breast. Preoperative vocal cord examination revealed paralysis of the right cord. 
At operation a cyst of probable parathyroid origin was found extending from the right retro- 
thyroid area into the right superior mediastinum displacing, but not involving, the recurrent 
laryngeal nerve. 

Pathologic examination grossly disclosed a cyst measuring 3 by 6 em., with a trans 
parent lining. In one area it contained multiple small thin calcified plaques. Microscopic 
examination revealed the wall of the cyst formed of dense hyaline connective tissue with 
occasional patches of connective tissue. In the wall in one area were groups of small para 


thyroid cells with clear cytoplasm. 


The postoperative course was uneventful with no evidence of hypoparathyroidism. 


asymptomatic nodule in the region of the left lobe of the thyroid. The preoperative diagnosis 
was solitary adenoma in the left lobe of the thyroid. 

At operation a mobile, well-encapsulated, thin-walled cyst, not directly attached to the 
left lobe of the thyroid, was found. This was considered to be a parathyroid cyst. 

Pathologie examination disclosed a cyst measuring 3 by 4 em., filled with a clear watery 
fluid. Microscopic examination revealed the cyst wall to be formed by collagenous connective 
tissue withovt apparent epithelial lining. Adjoining this was a zone of parathyroid tissue 
formed by chief cells, transitional clear cells as well as some clear cells. The final report was 
fibrous cyst wall in parathyroid tissue. 

The postoperative course was uncomplicated, and no evidence of hypoparathyroidism 
existed. 


CASE 4.—A 32-year-old woman was found on routine physical examination to have an 
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CASE 5.—A 79-year-old white woman had noted a slight nontender swelling of the left 
side of the neck for eighteen months. The mass had gradually enlarged during this period, 
producing symptoms of partial respiratory obstruction. Examination revealed a hard nodule 
in the left lobe of the thyroid, and the initial diagnosis was hemorrhage into an adenoma or 
carcinoma of the thyroid. However, aspiration revealed oncocytes; this suggested the diagno- 
sis of parathyroid cyst preoperatively. 

At operation a cystic mass was found arising near the left lobe of the thyroid and 
adherent to the strap muscles, trachea, and carotid sheath. It was considered to be a para- 
thyroid cyst. 

Pathologic examination disclosed a cystic structure adjacent to thyroid tissue measuring 
6 by 1.5 by 1 em. and weighing 30 grams. Microscopic examination showed the wall to be 
composed of a single row of small cuboidal epithelial cells, and, in addition, similar cells 
arranged in cords and solid sheets which were typical of parathyroid cells. Final report was 
adenoma of parathyroid, large cystic in nature, principally of the transitional clear-cell type. 

The postoperative course was uneventful, and there was no evidence of hypopara- 
thyroidism. 


DISCUSSION 


The preoperative diagnosis, as has been previously suggested, is almost 
never correct. However, at the time of operation parathyroid origin was sus- 
pected in four of the five cases of cysts. This was subsequently proved by 
pathologic examination. 

The gross characteristics are the most important in the recognition of these 
cysts at the time of operation. They are translucent, have a thin, white wall, 
and are filled with a perfectly clear waterlike liquid in contrast to the brown 
liquid in eysts of the thyroid. They arise lateral to the thyroid and are easily 
dissected free of the thyroid, so that it is not necessary to remove any of the 
thyroid with the cyst. 

The tendency of clinically significant parathyroid cysts to arise from the 
inferior parathyroid glands is further demonstrated by these cases. In four 
of the five cases the cyst arose from the left inferior parathyroid area, while the 
fifth was in the right inferior parathyroid region and extended into the right 
superior mediastinum. In one ease the recurrent laryngeal nerve was paralyzed, 
presumably from pressure. Operation disclosed that the nerve was free of 
direct involvement. 

Functional activity of the cysts was never observed, nor was there any evi- 
anes hen hypoparathyroidism following excision of the cysts as was reported 

by Greene and associates.’? 


SUMMARY 
1. Parathyroid cysts of clinical significance are rare. 
2. Preoperatively they are usually misdiagnosed as cysts, adenomas, or 
carcinomas of the thyroid. 
3. They cause no symptoms other than those referable to the size and pres- 


sure of the tumor mass. 
4. They can be easily recognized at the time of operation by their distinet 


white lining and their clear watery contents. 
5. Excision of parathyroid cysts rarely causes clinically demonstrable 


alteration of parathyroid function. 
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HYDATID DISEASE 
Y. JipesIAN, M.D.,* Betrut, LEBANON 


HISTORICAL SURVEY 


HE importance of hydatid disease and its occurrence in man and eattle 

has been known for many centuries. One comes across descriptions in the 
Talmud, for instance, of ‘‘bladders full of water’’ in some of the sacrificed 
animals. Similarly, Hippocrates, in his Aphorisms, speaks of ‘‘livers full of 
water’’; he also goes so far as to mention the serious outeome of the rupture of 
such a eyst in the abdominal cavity, and to say that it makes the patient exceed- 
ingly ill, and sometimes even causes death. The cause of these cysts, however, 
was not known until 1853, when Von Siebold proved that the parasite was the 
Taenia echinococcus; in his experiments he fed twelve dogs on the livers and 
lungs of sheep and cows infested with the hydatid cyst, and later found the 
Taenia echinococcus in the intestines of five of these dogs. Because of the 
importance of Von Siebold’s contributions in the study of hydatid disease, the 


parasite has come to be known as the Taenia echinococcus of Von Siebold. In 
the years 1781 and 1782 Goeze recognized under the microscope the granulations 
on the inner surface of the eyst and realized that these granulations were the 
heads of small taenias armed with a crown of hooklets; he proposed for these 
‘‘oranulous hydatids’’ the name of ‘‘Taenia visceralis socialis granulosa.’’ 


THE PARASITE AND ITS LIFE CYCLE 


The Taenia echinococcus belongs to, and is the smallest of, the cestode group ; 
it measures only 5 mm. in length and about 0.5 mm. in width at its widest part. 
It is composed of four segments (proglottis). The head comes first; it is small, 
measuring about 0.320 to 0.4 mm. in transverse diameter. At its vertex it has a 
rostellum which can be retracted within the head; around the rostellum is a 
double row of hooklets, thirty to forty in number, and behind them are four 
suckers by means of which the parasite attaches itself to the mucosal lining of the 
small intestine in the body of its victim. Following the head come two segments, 
and then the terminal segment, largest part of the parasite, containing the ova. 
These ova are very small, their average measurement being 30 units by 36 units. 
They are very resistant, and experiments prove that they can stand sixteen days 
of immersion in water, eleven days of atmospheric desiccation and a temperature 
of -1° C. for four months. 
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When a dog is infested with these parasites, its intestines invariably con 
tain countless thousands of them; the parasite gets its nutrition through th: 
mucosal lining of the small intestine, and reaches maturity in seven to eigh 
weeks’ time, after which it lives from four to five months and then dies. Durin: 
that period the terminal segment, containing the ova, separates itself from th: 
worm, and releases the ova which get out and mingle with the stools of the dog 
Consequently, when a dog has a bowel movement in the open air, the ova whieh: 
are passed out are washed away, either by rain water or otherwise, onto grass and 
vegetables. It is when these polluted vegetables are eaten by either man, sheep, 
or cattle that one or several ova are swallowed; once swallowed the ovum goes 
to the stomach, then passes into the duodenum where the alkaline digestive 
juices dissolve its rigid lining membrane, thus releasing the embryo, which is 
known as the hexacanth embryo. 
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Fig. 1.—Left, diagram showing the adult Taenia echinococcus as found in the intestines 
of dogs. Right, Ova of the Taenia echinococcus (from stools of infested dogs) as seen under 
the high power of a microscope. 


By means of the six sharp spicules or hooklets attached to its head-part, the 
hexacanth embryo bores its way through the mucosa of the duodenum, and soon 
falls into the venous channels of the portal system. After penetrating the 
mucosal lining of the duodenum it loses its spicules, and, in the lumen of the 
blood vessels, it loses its power of active migration by its own means, and is 
carried away only by the force of the blood stream and, in this region, by the 
portal circulation as microscopic emboli until it is caught by the capillary net- 
work in the tissues or organs that may be near or far. 

Because it is now earried by portal circulation, the first organ the embryo 
reaches is the liver, where it may be caught, and where most of them usually 
are caught. If, however, it escapes this first sieving organ, the lungs are its 
next station. If it also escapes through the lungs, it is taken through tlhe 
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right heart to the left heart and then into the general circulation, after which 
it may be taken to any part of the body. Onee it is caught in an organ, the 
embryo is transformed into a very tiny eyst containing a minimal amount of 
colorless fluid. This is the beginning of the larval stage of the parasite, and 
from this stage on, it starts being known as the hydatid cyst; at that early stage, 
however, in which it still is sterile, it is better known as an acephalocyst. As the 
eyst grows in size and age we begin to see a differentiation of layers; first there 
is the eetocyst which usually has big blood vessels that enter it from the tissues 
of the host, as it is not part of the parasite proper, but is made by the tissues 
of the host as a reaction to the presence of the cyst. In organs like the liver and 
kidneys it is very thick, but is much thinner in organs like the brain. 


The second layer, the endoeyst, is the parasite itself; it is soft and elastic, 
and looks like the half boiled albumin of an egg. The endocyst is made up of 
two layers, a thicker Jamellated outer layer and a much thinner and more 
delicate inner one, called the germinal layer. The lamellated layer is a chitinous 
one and is produced from the outer surface of the germinal layer. The fune- 
tion of the lamellated layer is to support and protect the germinal layer, to 
allow permeation of nutrition to the cyst, and to prevent harmful agents to get 
to the cyst. The germinal layer is very thin, 12 to 15 units, and has a granular 
surface; it is also called the proliferous layer; it is the active part of the cyst 
and gives rise to the brood capsules in which the scolices are formed. It is also 
the layer that produces the hydatid fluid. At this stage it is no more a sterile 
eyst or a cephalocyst, but it has become a fertile cyst. 

The cyst grows very slowly, and it has been found that it takes the hexa- 
‘anth embryo three to five hours after ingestion of the ova to reach the liver 
where it takes the form of a multinucleated protoplasmic mass, measuring 30 
units; this has been found in intralobular capillaries of the liver. At the end 
of three days, the cyst reaches the size of 35 units. At this stage central 
vacuolization begins to take place. At the end of seven days it takes the shape 
of a miniature eyst; by the fifteenth day it measures about 150 units. By the 
fortieth day it measures about 1 mm. in diameter. Not until the third month 
does it measure 2 mm. in diameter. As time goes on and the cyst grows larger, 
the germinal layer, by proliferation of its cells, makes brood capsules in which 
the seolices, from which future worm heads develop, are formed; these scolices 
get loose in the hydatid fluid and precipitate to the bottom; the term ‘‘hydatid 
sand’’ is given to this collection of scolices. 

If the fluid from an average-sized hydatid cyst is centrifuged, we get about 
5 to 6 ee. of hydatid sand. One eubie centimeter of this precipitated hydatid 
sand contains about 400,000 scolices. Each scolex is capable of doing one of 
two things. If the hydatid fluid is spilled at operation or by rupture of the 
eyst, and if the scolex gets into the peritoneum or pleural cavities or in some 
tissue of the body, it is capable of making a new cyst, one of the great dangers 
of spilling the hydatid cyst, with its innumerable scolices, into the tissues of 
the host. On the other hand, when a dog eats the infested liver or lungs of 
sheep and cattle, every scolex of the hydatid fluid thus ingested by the dog can 
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form, in the intestines of the dog, a Taenia echinococcus; thus a dog by eatine 
one hydatid cyst will swallow innumerable thousands of scolices, the great ma 
jority of which develop into Taenia echinococcus. 

As the eyst gets older the germinal layer not only forms brood capsules 
with its seolices but it also forms daughter eysts which gradually grow, and 
then escape from the germinal layer and float in the hydatid fluid. In the 
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Fig. 2.—Diagrammatic representation of a typical fully developed hydatid cyst. 


big and older eysts hundreds of daughter cysts may be found; a eyst may go 
on growing and attain a very large size. The largest cyst reported was in a 
young man, 20 years of age, whose liver contained a hydatid cyst with 11 L. of 
fluid in it. The largest eyst in my own series was again one in the liver, con- 
taining about 7 L. 
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The hydatid fluid is erystal clear ‘‘eau de roche’’; it has a specific gravity 
ranging between 1.007 and 1.015 with a pH of 7.4. It contains 5.5 per cent 
sodium chloride, 0.35 per cent urea, 0.088 per cent calcium, 0.08 per cent albu- 
min, 0.23 per cent glucose, 0.09 per cent creatinine and 0.23 per cent amino 
acids. It also contains traces of proteolytic and glycolytic ferments, scolices, and 
hooklets. 


Fig. 3.—Calcified hydatid cyst of the liver. 


It is reported that some eysts die. Some authors report the death rate 
to be as high as 30 per cent; others, however, give lower numbers ranging 
between 5 and 10 per cent. The death of the cyst might be due to its rupture, 
or to the penetration of bile into the cyst cavity, or to hemorrhage into it 
caused by the trauma or infection of the eyst either through bile or through 
the blood stream or through the lymph channels. The scolices in an infected 
cyst are usually dead. When an echinococeus cyst dies, the cyst membrane 
heecomes transformed into a eallus, almost cartilaginous layer with areas of 
calcification here and there. The contents of the cyst thicken into a milky mass 
resembling glue, or the contents of a sebaceous cyst, sometimes containing 
cholesterin, hematoidin crystals, bile pigments, calcium carbonate, and phos- 
phate. remnants of the membrane, and especially hooklets which persist for a 
long time. Such a calcified cyst is always dead and always throws a very 
dense shadow on the x-ray films (Fig. 3). 

Usually the echinococcus cysts occur singly, but two or more may be found 
in the same individual; according to various statistics multiple cysts oceur in 
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5 to 25 per cent of the eases. Devé reports one-third of his cases to be multip 
The cysts, when multiple, may be in one or more organs. When the eysi 
found in an organ other than the liver, it is always advisable to check the li 
too. 

Symptomatology and Complications —As long as the cyst is small it mis 
give rise to no symptoms, especially if it is found in such organs as the liver, 
the lungs, the spleen, or the kidneys. However, as it enlarges, it might give 
rise to a swelling which the patient might observe in the liver area, or which 
the doctor might feel in a routine physical examination. This is true in wn- 
complicated cases; the same is true of the hydatid cyst of the lung when small 
and not complicated where it can be detected in a rountine radiographic ex- 
amination of the patient’s chest. 
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Fig. 4.—A, Hydatid cyst of the right lobe of the liver, making a marked bulge of the dia- 
phragm into the chest—anteroposterior view. 

B, Hydatid cyst of the right lobe of the liver, making a marked bulge of the diaphragm 
into the chest—lateral view. 






















Clinical symptomatology of the hydatid cyst, however, varies a lot in ac 
cordance with its situation, size, and the complications it might give rise to. 
In a great majority of cases of the hydatid eyst of the liver, for example, the 
patient comes to us with a chief complaint of a mass or a swelling in the 
gastric or the epigastric region. On physical examination one finds a tense, 
smooth, and painless mass in connection with the liver in which one can some- 
times elicit fluctuation. Also in a eyst of some size one can hear with the 
stethoscope, on auscultation over the cyst and gentle tapping with the finger, 
first the sound of the tap and, after a second or two, the echo, called the ‘‘ hydatid 
echo,’’ of the traveling wave as it hits the walls of the cyst. The hydatid cyst 
of the liver may cause pressure over the biliary passages and cause biliary 
eolic, jaundice with empyema of the gall bladder with the infection of the 
hydatid eyst. If the eyst ruptures into the peritoneal cavity, it might cause an 
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anaphylactic shock which in some cases might be so serious as to kill the patient 
(Figs. 4 and 5). 

In connection with the lungs, it might give rise to an irritative cough and 
hemoptysis. The cyst might rupture in the lung, and its contents be expec- 
torated out if it opens into the bronchial tree. If the cyst is of some size and it 
ruptures into the lung, the patient might die by internal drowning from the 
hydatid fluid. It might rupture into the pleural cavity and again cause ana- 
phylaetie shock, and sometimes death. The chitinous part of the endocyst is 
very resistant and does not disintegrate easily after death of the cyst, but re- 
mains as a lifeless foreign body, causing irritation and keeping up the infection 


(Fig. 6). 





Fig. 5.—Hydatid cyst of the right lobe of the lung, raising the diaphragm. 


In connection with the kidney the hydatid cyst again may remain for a 
long time without giving rise to any symptoms. When it attains some size, how- 
ever, the cystic mass can easily be felt by bimanual palpation of the kidney. 
The eyst of the kidney might open into the pelvis or into one of the calyces and 
cause renal colic by the passage of the daughter cysts into the ureter. In such 
cases the patient voids the fluid and the contents of the cyst through the urethra. 
Such spontaneous cures, however, are not very common. A hydatid cyst might 
be very serious when it occurs in the brain. It then might give rise to increased 
intracranial pressure and, clinically, more often than not, it cannot be differ- 
entiated from a brain tumor, except at operations. 

The following case report is a good example of the complications that a 
hydatid cyst might give rise to: 
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The patient was a 28-year-old policeman. He complained of an irritative cough wit! 
occasional blood-stained expectoration. 


shadows in the right lung, three in the left lung, and one in the posterior mediastinum 
He had no eosinophilia. ‘Multiple tumors, 


‘*Multiple hydatid cysts’ 


Radiography of the chest showed four roundei 


Weinberg and Casoni reactions were negative. 
probably malignant,’’ was thought to be a possible diagnosis. 





C. D. 


Fig. 6, A—D.—Hydatid cyst of the lung. D shows lateral view. 
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was thought of also. The patient refused to stay in the hospital and went home. Two weeks 
later he suddenly developed paraplegia. He was brought back to the hospital and after 
clinieal and radiologic examinations, a block was found at the level of the ninth dorsal 
vertebra. As the right lamina of the ninth dorsal vertebra was removed, scores of small 
daughter cysts started to come out under tension. By the twenty-first day the paraplegia 
had disappeared and he went back home, walking. The patient was readmitted again to the 


Pig. (. 
Fig. 7.—Hydatid cyst of the kidney. 
Fig. 8.—Hydatid cyst in the muscles of the thigh. 


hospital after eight weeks, and further studies showed that the cyst that was in the posterior 
mediastinum had eroded its way through and opened into the neural canal causing pressure 
over the cord. The other cysts in the lungs were separately operated upon in stages. Today 
the patient feels well and is back on his job. 


Radiologic Diagnosis.—F luoroseopie and radiologic examinations for the 
hydatid eyst are very useful, and characteristic. X-ray films usually show a 
marked shadow, very clearly seen. The cyst shows a very regular outline, 
which is round and of uniform density. Such shadows are always clearly seen 
in connection with the lungs, particularly, but can also be seen in the majority 
of eases of the hydatid cyst of the liver, spleen, and kidneys. When a eyst is 
located in the liver near the dome, it might push the diaphragm toward the 
thoracie cavity where it can clearly be seen by roentgenogram. Of course when 
the wall of the cyst is calcified, it throws a denser shadow. If the endocyst is 
detached from the ectoeyst and is floating in the cyst cavity, the x-ray picture 
may show an irregular wavy appearance of the endocyst called ‘‘the water lily 
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appearance.’’ Air from bronchioles opening into the ectoeyst may give a er 
cent-shaped shadow in the upper part of the eyst. 

Laboratory Tests—The very slow exchange of substances between tly 
host and the contents of the cyst gives rise to a very mild but chronie ‘‘hydatid 
’ which in many patients is manifested clinically in the form of 
’? and formation of 


intoxication, ’ 
urticaria, also called ‘‘hydatid allergy and anaphylaxis, 
antibodies in the host. It is this which gives rise to eosinophilia, the Casoni 
reaction, and the Weinberg reaction. However, these laboratory tests may all 
be absent in a case of a hydatid cyst. When they are positive, they are helpful 
in establishing a more certain diagnosis preoperatively, but when these tests 
are negative, it does not necessarily mean the absence of a hydatid eyst. Un 
doubtedly these tests are positive at some time during the life of the parasite, 
but as the cyst wall becomes denser and less permeable, the amount of specific 
toxin absorbed diminishes, eosinophilia may disappear, and Weinberg and 
Casoni may become negative. Rupture of a eyst, or operative interference, 
may cause a rise in eosinophilia and give positive Weinberg and Casoni re- 
actions. However, after an operation which ends in a cure there may be a 
rapid disappearance of eosinophilia. Weinberg and Casoni reactions become 
negative. Dead cysts which have undergone fibrosis, degeneration, or calcifica- 
tion, or those that have been the seat of chronic suppuration, produce no antigen 
and, provided sufficient time has elapsed since the death of the eyst, all cireulat- 
ing antibodies will have disappeared and therefore all tests mentioned will be- 
come negative. 

Treatment.—It is very important to know that the hydatid fluid, contain- 
ing thousands of scolices, is a dangerous fluid, as each seolex falling into the 
peritoneal cavity or the pleural cavity is capable of forming a hydatid eyst. 
Even if only the incision is soiled with the fluid, the patient may come back 
after a few years with one or more cysts in the sear. Many authors report that 
although during their operations they have spilled hydatid fluid into the tissues 
of the patient, they have never seen the formation of cysts in these patients 
later on. I think this may be explained in one of two ways: (1) With the 
patient lying on his back during the operation, the scolices precipitate to the 
bottom of the cyst and, if it is only the supernatant fluid that escapes, the fluid 
may not contain any scolices, and thus there will be no recurrence, or (2) the 
cases are not followed long enough. It is, therefore, very important that no 
hydatid fluid be spilled into any of the tissues of the patient during the opera- 
tion. Infection kills the cyst and, therefore, there is no fear of soiling with 
scolices in an infected hydatid eyst. 

Hydatid Cyst of the Liver.—Most of the cysts of the liver are in the right 
lobe and the majority of those are on the anterior part. The abdominal ap- 
proach, therefore, is easy. The safest procedure is to operate such a cyst in 
two stages. In the first stage a marsupialization is performed. The peritoneum 
is sutured around an area of the ectocyst 2 to 4 em. in diameter so that this 
area is exteriorized from the peritoneal cavity. The rest of the operative wound 
is sutured and closed so that this exteriorized part of the ectocyst is exposed 
to the outside. This is the end of the first operation. After some seven to 
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ten days when enough adhesions have developed, the second operation is per- 
formed through this exteriorized part. First a bivalve trocar is introduced and 
the hydatid fluid is aspirated by suction into a bottle, paying attention that not 
a drop of this fluid is spilled into the operative wound. Then either commercial 
formalin (40 per cent), or absolute aleohol is injected into the cyst cavity, 
and the cavity is washed with it, allowing the fluid to stay four to five minutes 
in the cavity. I think the 5 per cent formalin used by many is too dilute to be 
effective. (It is interesting to note the effect of the formalin [40%] and 
absolute aleohol on the scolices under the microscope. A live scolex under the 
microscope has very slow and mild ameboid movement. When a drop of abso- 
lute aleohol or formalin is put on the secolex under the microscope, the move- 
ments of the scolex stop almost at once, and it gets shriveled and loses its 
ovoid shape. The action is by dehydration. This does not occur when 5 per 
eent formalin is used.) 


Next the injected formalin or absolute aleohol is aspirated from the cyst 
and the eyst cavity is washed with saline. The ectocyst is incised through the 
marsupialized area and endoecyst is removed in one piece with all its contents. 
The treatment of the cavity left in the liver, after removal of the endocyst, 
depends on the size of the cavity. If the eavity is of the size of an orange, it 
may be filled with saline solution and the cavity and operative wound may be 
completely closed. Such cases may he closed with greater safety, normally, as 
infection in these cavities can be prevented with the use of antibiotics. How- 
ever, if the eyst contains several liters of fluid, it is best to drain the cavity 
through the marsupialized area. In a ease of infected hydatid eyst of the 
liver, where the eyst is always a dead eyst and therefore the scolices also are 
dead, the abscess is treated by incision and drainage without the use of alcohol 
or formalin. Usually adhesions with the parietal peritoneum are present over 
the cyst, so that one can cut an opening over the cyst, going through the ad- 
hesions without entering into the general peritoneal cavity, and draining it. 
Even in these infected hydatid eysts, the endocyst must be removed completely 
as the chitinous layer does not disintegrate and, if it stays in the eavity, it acts 
as a foreign body and keeps up the infection. 

Cysts situated over the superior surface of the liver are more difficult to 
handle. The best approach is through the chest, where a partial costectomy is 
performed followed by the appropriate marsupialization as first-stage operation, 
and removal of the cyst during the seeond stage, taking the same precautions as 
previously mentioned. 

A ealeified hydatid cyst of the liver (easily diagnosed by roentgenograms) 
should be left alone, unless it is causing pressure symptoms, such as jaundice 
by pressure at the biliary passages. As a calcified cyst is a dead eyst, no pre- 
cautions are necessary and the cyst can be removed in one stage. 

Hydatid Cyst of the Lung—The anesthesia used here has been nitrous 
oxide and oxygen for induction, followed by intratracheal closed cirele anes- 
thesia using oxygen and ether with the Heidbrink machine. The patient is 
made to lie on the healthy side. Depending on the situation of the cyst of the 
lung, a rib is removed completely, subperiosteally, and the chest opened. If 
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the cyst is centrally placed in a lobe and, because of the large size of the eysi 
and its long duration, it has destroyed most of the tissues of the lobe, we hav 
performed a lobectomy. The operative incision is then completely and tightl, 
closed, but the pleural cavity is drained for two to three days through a stal 
wound placed lower than the incision. 


However, if the tissues of the lobe are not damaged and especially if part 
of the cyst is near the periphery of the lobe, as it usually is, then carefully the 
ectocyst is incised for the necessary length and a finger or two are passed he 
tween the ectocyst and the endocyst and gently we can separate these two layers 
The connection between the endocyst and ectocyst is so very delicate and weak 
that there is no difficulty at all in separating these two layers. Then, if the 
eyst is small, the endocyst, complete and intact, can easily be removed without 
rupturing it. Another maneuver sometimes works also. After incising tli 
ectoeyst and separating with the fingers as mentioned above, the anesthetist is 
asked to inflate the collapsed lung, and in some eases the endoeyst is pushed out 
of the incised ectoeyst by the expanding lung. 

After removal of the endoeyst, one should always inspect the inside of the 
ectocyst as almost always there are bronchioles that communicate with the cavity 
of the ectocyst. These can easily be seen as the anesthetist expands the lung 
when one hears air coming into the cavity, or one could fill the eavity of the 
ectocyst with normal saline and, as the lung expands, see the bubbles of gas 
coming out. These bronchioles should all be closed. One should not attempt 
to remove the ectocyst as the connection of the eetoeyst and the tissues of the 
lung are very intimate and too much damage is done to the lung by its removal. 
lurthermore, as the ectoeyst is mainly a fibrous tissue layer put around the 
cyst by the host, after the complete removal of the endoeyst, the eetoeyst gradu- 
ally, in the course of months, is absorbed and disappears. 

After removal of the endocyst and closure of the bronchioles opening into 
the ectocyst, the incision in the chest is closed, but here in this ease it is advisable 
to leave two drains, one in the cavity of the ectoeyst and another in the pleural 
eavity, through stab wounds below the operative incision. For drainage of the 
chest and ectoeyst cavity we have been using Foley catheters used in the closed 
three bottles method. These are left three to six days. Patients usually remain 
an average of fifteen to twenty days after the operation. During their stay, 
chests are examined and x-ray pictures taken. Some have needed one or two 
aspirations for collected fluid. 

We have had eight cases where the cyst was interlobar. Here again the 
endocyst was removed complete and intact after incising through the ectocyst. 
The same drainage as that described was used. 

Prophylaxis—The most important definitive host of Jaenia echinococcus 
is the dog. The dog gets the worm by eating the raw organs of sheep and cattle 
that contain hydatid eysts. As each fertile hydatid evst contains hundreds ot 
thousands seolices, each capable of developing into a mature Taenia echinococcus 
when it safely reaches the intestines of the dog, it can at onee be seen that an 
infested dog has thousands of these worms stuck to the mucosa of its intestines. 
The terminal segment of each worm may contain as many as 500 ova which come 
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out with the stools of the dog. Thus an infested doe exeretes an innumerable 
number of ova through its stools and when these ova go on vegetable and grass, 
or into drinking water reservoirs, one can easily see how sheep, cattle, and man 
swallow the ova. Of course, touching or playing with infested dogs, whereby 
the ova get on our hands and may thus he swallowed, is another important way 
hy which human beings get the eyst. 

Witenberg (1933) reported that 20 per cent of the stray dogs of Jerusalem 
were infected. Senekjie reported an incidence of 17.83 per cent infected among 
123 street dogs examined in Baghdad. Studies undertaken by Pipkin, Rizk, 
and Balikian in the laboratories of the American University of Beirut where 
237 stray dogs were collected from the streets of Beirut during the summer 
of 1948 showed 78 or 32.9 per cent of the dogs harboring the infection. 

Infection in Sheep, Goats, Cows, and Camels.—Schmidt reports from ree- 
ords from veterinary inspectors of large slaughterhouses in Palestine during 
1933 an incidence of 4.6 per cent in Jerusalem, 10.8 per cent in Jaffa, and 17.3 
per cent in Haifa. Goats were reported to be infected in about the same degree 
as sheep. Turner and associates (1936) reported an incidence of 22.1 per cent 
of hydatid infection among some 1,156 sheep and goats inspected at the Munic- 
ipal abattoir at Beirut, while examinations at Damascus, Homs, and Aleppo 
(Syria) showed 28.5 per cent, 41.4 per cent and 27.8 per cent infection of the 
flocks. 

In 1948 examinations by Pipkin, Rizk, and Balikian of thousands of sheep 
showed the following: Examination of 2,100 slaughtered sheep showed only 
6.6 per cent as being eyst positive. In a second series of 500 sheep, mostly 
female, 11.6 per cent were found to be infected. From these figures it becomes 
evident that hydatid cysts are frequent in sheep and cattle in the Middle East 
countries. The dogs get infected by eating the infected organs that are often 
carelessly discarded. In the prophylaxis of hydatid disease, it is very impor- 
tant that slaughterhouses should be better controlled; stray dogs should be 
eliminated ; pet dogs in houses should have their stools examined. They should 
never be given any raw meat or organs of sheep and eattle to eat. 

Statistics —lI have had a series of 190 eases of patients with hydatid cysts. 
Of these, 100 were women and 90 men. One hundred twenty of these patients 
were Christians, 56 Moslems, and 14 Jews. Of the total number, 112 were 
Lebanese, 41 Syrians, 21 Iraqis, 12 Palestinians, 3 Turks, and 1 Roumanian. 
One hundred six of the total number of patients had cysts in the liver, 57 in 
the lung, 8 in the kidneys, 7 in the spleen, 4 in the abdominal sears (recurrent), 
3 in the omentum, | in the mediastinum, and 4 in the orbit (Eye, Ear, Nose, 
and Throat Department). 
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Synovial Fluid Changes in Joint Disease. By Marian W. Ropes, M.D., and Walter Bauer, 
M.D. Pp. 150, with 15 illustrations. Cambridge, 1952, Harvard University Press. 
$4.00. 


Into this small monograph are compressed the accumulated data of twenty years’ study 
of the synovial fluid. In addition to the results of their personally conducted investigations, 
the authors present a thorough review of the work of others. The book contains, then, essen 
tially all that is known about the constituents of the synovial fluid in health and disease. It 
should remain a basic reference on this subject for many years. It is not a book for the 
practicing physician, for no attempt is made to find practical applications in diagnosis o1 
treatment. Students of joint disease, especially those engaged in research, will find a veritable 
mine of information between the covers. For them, this book is a necessary and valuable tool. 
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3 


well-tolerated 


leTfam: 


ZECT” Chas. Pfizer & Co., inc. 
3 “Brooklyn 6, N. Y. 


Intravenous Terramycin th: 
in over 100 cases of surgical 
sepsis following operations | 


thorax, abdomen or limbs ga 


“none but the most favorab! 
results. The well-known sid: 
effects in connection with o1 
administered antibiotics... 
were never found to occur, : 
did we at any time observe 

any other toxic reactions.” 
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“Our experience with Terra 
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